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SYNOPSIS 

Texas Instruments Incorporated has been engaged in studies 
of seismicity and related fields for approximately three years.    The purpose 
of this study was to obtain a quantitative estimate of the low-magnitude seis- 
micity which constitutes noise in a seismic monitoring system used for the 
detection and identification of nuclear explosions.    This  research effort, 
which began in May,   1961 under Contract AF 19(604)-8517,  was sponsored 
by the Air Force Cambridge Research Laboratories (AFCRL) as part of the 
Advanced Research Projects Agency (ARPA) Project VELA UNIFORM. 

Since the inception of this effort,   many contributions have 
been made toward the understanding of seismicity and seismology in general. 
In this Final Report little purpose would be served by repeating verbatim 
what has been published in previous Semiannual or Special Reports; however, 
for  readers  interested in such detail,  an annotated bibliography is provided 
in Appendix B. 

The primary objective of this report is to evaluate and docu- 
ment seismic activity that occurred in 1963. The following is a synopsis of 
major results of this effort. 

A.    SEISMICITY 

1.  General 

It is apparent from the  I960 and 1963 studies that several gaps 
appeared in the worldwide coverage of earthquakes.    The capabilities of 
some of the standard stations were limited to such extent that there was 
insufficient areal coverage.    In several regions of the earth it is doubtful 
that many earthquakes of magnitude 4. 5 (mb) were recorded by a sufficient 
number of stations to permit complete evaluation,   while many events of 
magnitude less than 4 likely went undetected. 

Additional factors must be considered in identifying events 
which have occurred in known seismic areas.     Relatively remote,   sparsely 
populated areas where earthquakes of magnitude 3 or 4 may occur should 
be treated as highly suspicious areas with regard to clandestine testing of 
nuclear devices.    All the northwestern quarter of China is,   in this sense, 
a suspicious area;  indeed,   it was in this area that the Communist Chinese 
detonated their first nuclear device.    The European and Central Asian seis- 
mic zones of the USSR are relatively densely populated and are near many 
stations outside the USSR; however,   along the border between the USSR, 
China and Mongolia lie areas of poorly defined seismicity.    An event of mag- 
nitude less than 4 anywhere in this  region may be expected.    Relatively few 



stations outside the USSR and China or within their political influences are 
capable of recording events of magnitude 4 within the adjacent Chinese terri- 
tory.    The same may be said of the Northeastern Siberia area within the 
Arctic seismic belt. 

Kamchatka must not be overlooked as a potential test site; 
while closer than the other areas to good stations outside the USSR,   it is 
still quite distant from sensitive stations in Japan,  Alaska and Canada.    The 
high recurrence frequency of earthquakes in the magnitude-4 range com- 
pounds the problem of identification of nuclear explosions since criteria for 
discrimination must be applied to a large number of events. 

2.    Magnitude 

The following observations are apparent from the study of 
magnitudes: 

a. Magnitudes as presently calculated require several corrections 
which are not very well determined. For example, empirical studies indi- 
cate a large variation of amplitude with azimuth. 

b. Magnitudes determined from P-waves are influenced by instru- 
ment type.    For teleseisms,  short-period instruments generally yield 
magnitudes about one unit less than long-period instruments. 

c. Magnitudes calculated for events at shadow-zone distances fre- 
quently are much too high in comparison with those calculated for events at 
teleseismic distances.   The implication is that the A    curve has values too 

high for some regions of the earth. 

d. The apparently anomalous relationship between the m.   scale, 
recently adopted by the USC&GS and AFTAC, and the widely used Richter 
scale,  M, may be explained by the different rules for measuring P-amplitudes 
by instrument band-pass characteristics and by possible shadow-zone effects. 
At approximately 16 degrees A and greater the relationship between m^ and 
M    becomes approximately M    = m^ + 0. 8. 

B.    NOISE STUDIES 

1.    Visual Methods 

Digitized noise spectra were compared with visual evaluation 
of the noise.    It was concluded that a visual evaluation will yield a measure 
of the average peak amplitudes as seen by the observer and cannot be directly 
related to the amplitude or energy density content of the noise record. 



Therefore,  visual analysis should be limited to estimating expected noise 
which will be the most obvious and possibly the most disturbing to the 
observer,   e. g. ,   small high-frequency oscillations. 

Conclusions from visual interpretation of noise based on I960 
and 1963 data were difficult due to the scarcity of information.    The study 
indicated,   however,  that (1) areas of low microseisms over continents and 
high microseisms over oceans showed seasonal variation,   (2) two- to ten- 
second microseisms are strongest in the winter months and are probably 
generated by oceanic storms,   and (3) storm-generated microseisms are 
strongly attenuated at continental margins. 

2.    Polarity Method 

Experiments have revealed that the most practical method of 
obtaining relative noise-power density spectra from film recordings  is by 
polarity processing.    Distortion of the spectra can be predicted and correct- 
ive procedures applied when using the polarity method.    This method has 
been demonstrated to be both theoretically sound and experinnentally verifiable. 

From a study of noise spectra obtained from  1963 recordings 
it was observed that near  1 cps the slope (db/octave) on the average changed 
from approximately 25 db/octave to 90 db/octave or 45 db/octave.    The 
steeper noise spectral slope may be associated with local movement of fronts; 
whereas the intermediate slope may be associated with storms. 

C.    EARTHQUAKE STUDIES. 

Several fault-plane solutions were attempted using the P-polarity 
method.    Although these events show few P-polarities which are inconsistent 
with the solution,   little confidence can be placed in any tentative solution as 
all solutions contain   some nodal figures which were arbitrarily drawn; the 
data will allow other configurations.     Use of S-data has permitted the exclu- 
tion of some possibilities in fault-plane orientation as well as exclusion of 
certain mechanism types. 

Attenuation patterns in the vicinity of nodal lines were evaluated 
for a few events.    The calculated magnitude in the vicinity of the nodal surface 
in one example was found to be about one unit lower than that in a location far 
removed from the nodal surface. 

Two distinctly different polarity and attenuation patterns were 
found in studying a suite of Kurile Islands shocks; however,   similar polarity 
patterns yielded similar attenuation patterns.    It has been suggested that 
identification of the polarity patterns from attenuation data recorded at a 



limited number of stations may be practical.    Before this can be accomplished, 
however, much more research must be conducted to resolve problems con- 
cerning regional travel times and phase attenuations. 



WORLDWIDE SEISMICITY,   1963 

SECTION I 

DEFINITION AND SUMMARY 

OBJECTIVES 

Annual numbers of earthquakes which might be confused with 
nuclear explosions are of great importance to VELA UNIFORM. Providing 
additional data for estimating such numbers is the primary objective of this 
study. 

Prior to the publication of the report on worldwide seismicity 
in I960,  little was known of seismic activity below M    = 6. 0 on a worldwide 

basis.    That report succeeded in extending knowledge of seismicity down to 
M    = 5.0.    However,  the  I960 report showed,  as was generally known,  that 

seismic activity is subject to sometimes extreme variations from year to 
year.    Hence, the apparent necessity for a more extended seismicity study 
resulted in this  1963 study. 

Using nearly the same methods developed and standardized in 
the  I960 study,  the following objectives were set: 

• Documentation of seismic activity during 1963 

• Comparison with seismicity in I960 and other years 

• Definition of areas having unusual activity in 1963 

• Estimation of seismic activity in magnitude ranges 
and geographical areas of primary interest to 
VELA UNIFORM 

In addition to studies performed in the  I960 effort,  magnitudes 
on the USC&GS scale (m  ) were calculated.    Thus,   1963 seismicity data are 

available for the same time period,   same events and from the same suite of 
stations based upon both the old and the new magnitude scales, and the results 
are compared. 

It was also necessary to ascertain the capabilities of the suite 
of stations to record seismic activity.    These capabilities were determined 
from the calculation of theoretical limits of perceptibility and the results 
obtained were used in estimating the lowest magnitude for which worldwide 
data may be considered complete. 



B.    METHODS 

Little change has been effected in the methods employed in 
the  1960 study.    (The major change has been mentioned,   i.e. ,   the addition of 
the m    calculation. )   Data reduced from the USC&GS Standard Stations and 

b 
three of the Canadian seismograph stations are summarized in Table I.     All 

peak-trough 
amplitudes are-» =—. 

TABLE I 

PHASES ANALYZED FOR 1963 DATA 

Phase Definitions and Remarks Measured On: 

PU Maximum A/T in first few cycles of P SPZ only 

P Maximum A/T in P group SPZ,   LPZ 

PP Maximum A/T, when P not observed SPZ,  LPZ 

S Maximum A/T All components 

K Maximum A of surface waves,   T = 20 LPZ,  SPZ 

L Maximum A of surface waves,   T = 20 LPN&.- E, SPN&E 

MZ Maximum A& T of surface waves, 
17 <  T "  2J,  T ^ 20 LPZ,  SPZ 

MH Maximum A& T of surface waves. LPN& E, SPN& E 
17 ^ T  ^23,  T ^ 20 

These data are recorded on analysis sheets from which IBM 
data cards are punched. One header card containing information about the 
event and one or more phase cards containing trace measurements are 
punched for each station event. These cards serve as input to a five-stage 
computer program employing an IBM 1401 for the first and last stages and 
an IBM 7094 for the remaining stages. 

The first stage of the program is a pre-edit routine which 
checks all cards for completeness and disallowed entries and transfers the 
correct data to magnetic tape.    Data in the input tapes are listed by station. 
In the  second stage of the program, trace measurements are converted to 
ground motion in microns using a library of response curves for the instru- 
ments at each station.    In the next stage,   magnitudes are computed and a set 
of statistics are developed for each magnitude method and each station.    Mag- 
nitudes calculated and methods employed are shown in Table II.    Statistics 
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accumulated for i-ach method of magnitude determination are: 

ALPHA 

BETA 

GAMMA 

SIGMA 

ETA 

Average difference between calcu- 
lated and published magnitudes 

Standard deviation of ALPHA 

Maximum algebraic value of 
ALPHA 

Minimum algebraic value of 
ALPHA 

Number of times each method has 
been compared to published values 

The values of ALPHA are corrections which are added to each 
magnitude for ^ > 16    except for m   .    In the case of m   ,   the uncorrected 

b b 
value is retained and another m    is derived which has the correction applied 
at all distances.    Weights basea upon these statistics are assigned each 
method.    In general,   these weights are unity except where the statistics show 
general unreliability of the method.    Also,   surface-wave magnitudes computed 
from short-period instrument data   are weighted less due to the decreased 
reliability of instrument response data at longer periods. 

Using these weights and corrections,   magnitudes for each 
event at each station are averaged in the fourth stage as follows: 

M 

yr 
pp 

M 
SH 

n 
LR 

mean of corrected short-   and long-period 
maximum P-magnitudes, or if P not 
recorded, 

mean of correct short-   and long-period 
PP magnitudes. 

mean of long-   and short-period SH mag- 
nitudes, 

weighted average of corrected surface 
wave magnitudes. 

The values of the USC£GS unified magnitude (nrv ) are kept separate from 
b 

these magnitudes throughout the program.    The final magnitudes calculated 
for each event at each station consist of TJ  ,   (the mean of Kf   , ~      and "NT 

S P S M LR 
m,   and correc.sd m, . 

), 



In the final stage of the program all values of Mg,  m    and 

corrected m    are averaged for the same events.    These are the calculated 
b 

magnitudes shown in the event list found in Appendix A. 

In this report,   seismicity is defined as the annual number 
of earthquakes per unit area,   in the magnitude ranges 5.0 <  Mg < 6.0.    The 

unit area chosen is approximately the size of a five-degree grid on the earth's 
5 

surface at the equator (about 3 x 10    square kilometers).    The procedure fol- 
lowed is to divide the earth along each five degrees of longitude,   starting at 
the prime meridian,  and in latitude,  north and south of the equator at 5,   10, 
15,  20,   25,   30.5,   36,  42, 49,   57,  and 67 degrees.    The number of earth- 
quakes in the magnitude ranges 5. 0 ■? M    <6.0    which lie in each of the 

nearly equal 1728 unit areas are counted. On the seismicity map the number 
counted is placed within the unit area and contours drawn to delineate differ- 
ent levels of seismicity. 

Various epicenter maps,  showing the geographical distri- 
bution of earthquakes in 1963,  are drawn. Two maps are drawn for earth- 
quakes of magnitude M    &4.0 — one for shallow and normal depth foci and 

another for intermediate and deep earthquakes.    A similar set of two maps 
are drawn for events of m,   > 4.0.    Magnitude ranges indicated are 4.0 to 

b 
5.0.   5.0 to 6.0 and greater than 6.0 for both M,, and m, .    Deep focus earth- 0 ob 
quakes are differentiated from intermediate by showing intermediate depth 
events as open circles and deep as closed circles. 

C.    SUMMARY OF OBSERVATIONS 

Data were reduced and processed from the records of 72 seis- 
mograph stations in 1963.    All but three of the stations were part of the 
USC&GS Worldwide Standard Station Network.    The other three stations were 
part of the Canadian seismograph station network and were located in the 
Canadian Arctic. 

Based upon the investigations undertaken in this study,   plus 
search of available bulletins for additional epicenter locations,   it was 
determined that about 11,600 events were recorded during  1963.    About 4800 
events are listed in Appendix A   representing the known epicenter locations 
in 1963.    Worldwide data are considered complete above magnitude 5.0 (m 
and M   ). 

3 
Numbers of shocks M, 5.0 were: 



5.0 -Ms-. 6.0 1000 

6. 0 ^ M    • - 7.0 158 

7.0 « M   < • 7-3/4 8 

Ms 7-3/4 0 

Shallow Intermediate Deep 
(h J 70 km)   (70 km < h " 300 km)      (h >   300 km) 

Total 1166 

239 

26 

1 

 1_ 

267 

OS 

11 

1 

o 
107 

These data give relationships between number and magnitude 
as follows: 

(1) Shallow —log N = 8.00 - 0. 96 M, 

(2) Intermediate — log N = 8. 14 -   1.11 M   ,  and 

(3) Deep — log N = 6. 70 - 0. 92 M   . 
3 

The circum-Pacific belt accounted for about 76,   85 and 93 
percent   of shallow,   intermediate and deep focus activity (M 5. 0) in  1963. 

The remainder of the deep focus shocks were located in the Sunda arc.    Most 
of the activity outside the circum-Pacific belt was located in the Alpide, 
although the oceanic  ridges and rises were rather well defined by shallow 
seismic activity. 

The southern Kurile Islands were the most active single area 
in  1963,  although the Kermadec-Tonga Islands area had the greatest amount 
of intermediate and deep-focus shocks.    Besides the Kurile-Kamchatka area, 
activity in the USSR was located east of the Caspian Sea along the border 
with Iran,   in the Caucusus Mountains and in Central Asia near the Hindu Kush. 

Activity in southern Chile was lower than in 1960 by a consider- 
able margin,  after less than three years following the onset of   the great 
earthquake swarm of I960. 

D,    PRINCIPAL CONCLUSIONS 

In  1963 the numbers of shallow earthquakes M        6.0 were 

about the same as the mean annual numbers given by Gutengerg and Richter 
(1954) while more shocks in the  range 5. 0 ^ M    < 6, 0 we/e recorded than 

predicted by Gutenberg and Richter.    In comparison to A96O,   seismic activity 
was quite low,  mostly due to the  reduction in activity in southern Chile. 

10 ^ 



However, in most regions fewer shallow shocks were observed in 1963 than 
in I960. Two exceptions were the Kurile and Aleutian Islands, particularly 
the former. 

Activity at depths deeper than normal was considerably 
increased over  I960.    Part of this increase may be only apparent since 
hypocenter determination has been improved over that in I960 due to the 
greater number of high-quality stations and use of electronic computer 
capabilities in processing seismic data. 

Analysis   of 1963 seismicity,  plus  reference to the  I960 study 
and other works in seismicity,   enable a worldwide system of fault traces to 
be sketched.    These tectonic features outline continental and oceanic stable 
areas. 

Comparison of statistics based on M    and m    shows apparent 
a D 

inconsistencies from region to region,   related to the proximity of seismo- 
graph stations to active zones.    Somewhere between 15 and 20 degrees dis- 
tance,  the relationship between m    and M    becomes approximately M   = m 

b S S b 
+  0.8.    At distances less than about 15 degrees,  a different relationship 
(one very near Richter's m = 0. 63 M    + 2. 5) seems to hold. 

Lack of consistent results in relating the two scales and in 
comparing m    data from region to region, compounds the problem of esti- 

mating the numbers of shallow shocks which might be confused with nuclear 
explosions in the USSR and China.     Estimates of annual numbers of expected 
shallow earthquakes 4.0 ^ M    "' 5.0   can be made,   however.    These esti- 

3 

mates are:   Kuriles and Kamchatka — 1500; other USSR activity — 50; 
China — 100.    The estimated worldwide shallow earthquakes (4.0 < M    «"5.0) 
was 9000. 

E.    RECOMMENDATIONS 

Seismicity studies should be continued,  with emphasis placed 
on the accumulation of statistics on smaller shocks (M    < 6.0).    The work 

of Gutenberg and Richter (1954) essentially established the trends in the 
geographical distribution of seismic activity.    However,   their studies were 
based on data for large shocks only,  and activity in the magnitude range of 
interest to VELA UNIFORM was inferred from statistics of much larger 
magnitudes.    The studies of I960 and 1963 seismicity extended the range of 
knowledge down to M    =5.0 and showed that the estimates of Gutenberg and 
Richter for annual numbers of earthquakes in the  range 5. 0 -- M    < 6. 0 were 

probably too low. Only the accumulation of more statistics can substantiate 
this conclusion. 

11 



Use of the unified magnitude scale m   ,   based upon the maxi- 

mum amplitude of P or P    within the first few cycles,  began with VELA r n 
UNIFORM stations in  1962 and became widespread only with the adoption of 
the scale in early 1963 by the USC&GS.    Considerable difficulty was 
encountered in relating the new scale to the Richter magnitude M   ,  although 

it was found that a relationship of the type (m    = M    + constant) fit the data 

as well as any (VESIAC Magnitude Conference,  April,   1963).    Most of the m 

magnitudes were based on teleseismic recordings.    This   1963 seismicity 
study also shows such a relationship is valid for teleseismic recordings. 
However,  at closer distances the two scales do not appear to relate in this 
manner.    Consequentlv,   it is recommended that continued study of the rela- 
tionship between m    and M    be made,   emphasizing the dependence,   if any, 

upon distance.    Study of amplitude variations as a function of distance should 
be an integral part of such studies. 

VELA UNIFORM is particularly interested in the seismicity 
of USSR and China,   and more specifically,   in determining the expected 
annual numbers of earthquakes in these areas which might be confused with 
nuclear explosions.    In addition,   the precise determination of the locations 
where this activity may be expected to occur is of considerable importance. 
In order to satisfy these needs more adequately than is currently possible, 
two recommendations are offered: 

(1) The establishment of more high-quality seismograph 
stations,  with the capability of monitoring seismic 
activity down to magnitude 4. 0 in USSR and China,  dis- 
tributed so as to improve the azimuthal coverage of 
these areas, and 

(2) Continued improvement in techniques for determining 
earthquake hypocenters,   employing maximum use of 
computer technology and including recent developments 
in the understanding of the earth's crust and upper man- 
tle variations.    Along with this,   confidence limits should 
be established on the hypocenters to provide estimates 
of the precision of locations. 

12 



SECTION II 

PRESENTATION OF DATA 

A.    WORLDWIDE RESULTS 

The 1963 seismicity was,  as is usual,   concentrated in the 
circum-Pacific belt.    Of those earthquakes for which M 2 5.0,   76 per cent 
of the shallow,  85 per cent of the intermediate and 93 per cent   of the deep 
focus shocks were located in the circum-Pacific seismic belt.    Other seismic 
activity occurred in the Alpide zone (principally in the Eastern Mediterranean, 
Hindu Kush to the western Himalayas,  southern Sumatra and eastern Java, 
and the eastern extremity of the Sunda arc),   in the Caribbean loop and along 
most of the oceanic ridges and rises. 

Figures  1 through 5 illustrate the geographical distribution 
of seismic acitvity in 1963.    Figures  1 and 2 show plots of epicenters for 
which M    2 4. 0.    Epicenters in Figure 1 are only for shallow and normal 

focus shocks (h £ 70 km) while epicenters in Figure 2 are for both inter- 
mediate (70 km < h« 300 km) and deep-focus (h > 300 km) earthquakes. 
Figures 3 and 4 parallel Figures  1 and 2 in content,  except that in these 
figures,  epicenters are shown for which m    24.0.    Figure 5 is a seismicity 

map which shows annual numbers of earthquakes per unit area in the magni- 
tude range 5. 0 <: M < 6. 0.    The unit area chosen is approximately the size 

of a 5-degree grid,  or 3 x 10    square kilometers. 

Several features of 1963 seismicity,  as illustrated in Figures 
1 through 5,  are of particular interest.    These are: 

(1) The earthquake swarm in the Kurile Islands which 
began 12 October.    Several minor swarms occurred 
earlier in the year,  such as in June and July, and 
may have been hearlding the onset of the major activity. 

(2) The clear delineation of oceanic ridges and rises by 
seismic activity.    The mid-Atlantic ridge is well out- 
lined by earthquake epicenters,  as are the  ridge sys- 
tems in the Indian Ocean and the Southeastern Pacific. 

(3) The return of activity in southern Chile to near that 
level existing before the great earthquake swarm of 
1960. 

(4) Somev/hat increased activity along the southern USSR 
border in the vicinity of the Caucasus Mountains and 
in the Kopet-Dag region. 

13 



(5)   Greatly increased intermediate depth activity 
in the Banda Sea-Molucca Passage area.     The 
only "class a" (M   ■ 7-3/4) earthquake recorded 
in 1963 (magnitude 8.2),  coordinates 6. 8 S;   129.6 
E; depth,   80 km; date,  4 November;  01:17:09 
GCT   was located in this area. 

A more detailed analysis of the geographical distribution of 
seismic activity as pictured in the first five figures,   plus consultation of 
similar data for I960 seismic activity,   reveals a clear pattern of stable 
areas surrounded by zones of varying seismicity levels.    By tracing these 
seismic zones and extrapolating some of their trends,  the major tectonic 
features of the earth or global zones of maximum stress may be defined. 
Beginning <U a point just off the east coast of Kamchatka at about 65 degrees 
north,  a fault system may be   traced through the Komandorskie Islands 
along the Aleutian Island arc extending up the Alaska peninsula and the Aleu- 
tian range to about the Arctic Circle north of Fairbanks (this may extend on 
to the northern coast of Alaska) where a sharp turn to the southeast may be 
traced.    From this point,  the tectonic system trends along the coast and 
then just off the Alexander archipelago to the Queen Charlotte Islands,  where 
a lesser zone branches off to Vancouver Island ( and possibly connects to the 
activity in Montana-Wyoming-Utah area across Idaho),  while the main branch 
parallels the Washington and Oregon coasts,   some 400 or 500 kilometers off 
shore,  to about 45 degrees latitude north,  where it curves back to the Cali- 
fornia coast at about the point where the San Andreas fault disappears into 
the ocean.    After reaching the coast,   the fault systenn follows along the coast 
ranges into southern California where an intersection is made with a fault 
systenn trending along the strike of the Sierra Nevadas (this may be connected 
with the branch through Vancouver Island,  thus forming a loop about a small 
stable area in western Oregon) and continuing down to and through the Gulf of 
California,   then south along the  110th west meridian to the Revilla Gigedo 
Islands, where another turn (approximately 90 degrees) in the trace leads to 
an intersection with the Jalisco,  Mexico coast. 

Just off the coast at this point another branch occurs.    The 
main branch continues along the coasts of Mexico and Central America 
while the other branch trends generally south to about the equator and then 
curves to the southwest toward Easter Island.    The main branch continues 
along the Central America coast to the Peninsula de Azuero,  where it leaves 
the Panama coast and continues in a southerly direction to about 5 degrees 
north latitude and turns sharply to the east.    From this point,   yet another 
branch extends westward to the Galapagos Islands (this branch may connect 
with the Easter Island-to-Revilla Gigedo Islands branch). 

14 
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Upon reaching the Colombia coast,  the main branch divides 
into two parts:   one continues along the coast of South America; the other 
crosses northern Colombia to the Venezuela coast east of Lake Maracaibo, 
and continues along that coast to Trinidad, where it follows the trend of the 
Lesser Antilles and then back to the west along the Greater Antilles to 
Jamaica and across to Honduras, forming the Caribbean loop. 

The southern branch continues along the Colombia and Equador 
coast to northern Peru, where another division is made; the major fault sys- 
tem continues along the coast, while a lesser system follows along the east- 
ern side of the Andes to about the eastern Bolivia-Argentina border where it 
curves more to the west to rejoin the coastal branch at about 30 degrees 
south latitude.    These recombined branches continue southward along the 
coast to about 45 degrees south latitude.    At this point,   these branches inter- 
sect with a branch from the Easter Island vicinity,  which completes a loop 
in the southeast Pacific. 

A lack of epicenters south of Easter Island to about 50 degrees 
south latitude renders a connection between the Easter Island tectonic system 
and that in the south Pacific between 50 and 60 degrees south latitude and 110 
and 140 degrees west longitude,  somewhat hypothetical.    The same may be 
said for a connection between this last mentioned zone and that in the Mac- 
quarie Islands area.    However,  a system of rises exists here which is 
considered the boundary of the Pacific basin.    The remoteness of this area 
from land masses,  and thus from seismograph stations,  makes location of 
shocks of magnitude less than 5.0 difficult.    Hence,  the existence of fracture 
zones along these ridge systems is not improbable,  although such zones are 
certainly less active than in the better known portions of the circum-Pacific 
belt. 

From the Macquarie Islands two zones may be traced.    One 
follows northward in a long arc through New Zealand, Kermadec  Islands 
and Tonga Islands to the Samoa-Fiji Islands area.    Here it follows a shorter 
arc through the Fijis to the New Hebrides, where it bends northward along 
the New Hebrides arc to the Solomon Islands,  through the Solomons to New 
Britain and along the northern coast of New Guinea to the Molucca passage 
where an intersection is made with the Alpide zone at the eastern end of the 
Sunda arc. 

At this point,   the trace turns northward along the eastern side 
of the Philippine Islands to Formosa and up the Ryukyu Islands to Japan. 
Branching southward from southeastern Honshu,  another fault zone passes 
through the Volcano Islands,   the Mariana Islands and into the Caroline Islands 
where it terminates.    Apparently,  there is no connection between this point 
and the Bismarck archipelago.    Thus,   this branch does not completely 
enclose the Philippine Sea. 
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The zone  in Japan continues along eastern Honshu to Hokkaido 
and up the Kurile Islands arc and eastern Kamchatka,  the   starting point of our 
trace.     Thus,   it is seen that a continuous trace of fault zones of varying 
activity may be traced completely about the Pacific Ocean. 

Earlier it was mentioned that two zones may be traced from 
the Macquarie Islands.     The second follows along the Indian-Antarctic swell 
south of Australia trending toward Madagascar.    At about 30 degrees south 
latitude,   70 degrees east longitude,  an intersection is made with a zone 
extending southward from the Persian Gulf.    From this intersection a line 
may be inferred curving south and west to an intersection with the southern 
extremity of the mid-Atlantic ridge in the Bouvet Islands area,  and continue« 
ing westward to the Sandwich Islands and South Shetland Islands, through 
Drake Passage and then curving upward along the extreme south Chilean 
coast to meet the more active zone in southern Chile at about 45 degrees 
south latitude.    By returning to Southern Chile,  a continuous zone of rela- 
tively low activity has been traced around the stable Antarctic continent. 

From the Bouvet Islands,  the mid-Atlantic ridge zone follows 
a nearly northerly direction to about the equator where it turns sharply west 
to about 30 degrees west longitude and then curves north and east to the 
Azores,  where a nortnerly direction is resumed.    The shocks which have 
occurred off the coast of Portugal (not in 1963) may imply a connection 
between the Alpide zone and the mid-Atlantic zone westward from the 
Azores to Morocco. 

7.k 

The Alpide zone extends from Morocco along the Algerian 
coast up to southeastern France,  then across northern Italy,  the Yogoslav 
coast,  Greece,  Cyprus,   Turkey,  the Caucasus Mountains,  northern Iran, 
Afghanistan, the Himalayas and northern Burma,  where the zone turns 
sharply south down to the Andaman and Nicobar Islands and then follows the 
Sunda arc to the intersection with the circum-Pacific zone. 

Several branches of the Alpide zone may be observed.    Begin- 
ning at the western end of the Alpide zone,  the first branch appears as a 
southern extension of Caucasus Mountains portion of the Alpide zone and 
follows that trend along the Iran-Iraq border and the eastern shore of the 
Persian Gulf.    The branch then enters the Arabian Sea following the coast- 
line of the Arabian peninsula to about 55 degrees east longitude where an 
intersection is mad- with a previously mentioned branch which continues 
southward into the Indian Ocean.    Also from 55 degrees east longitude, a 
zone continues west through the Gulf of Aden and joins the African rift zone. 
The possibility also exists that the African rift is connected with the Indian 
Ocean zone eastward from Southern Rhodesia across Madagascar. 



Traces now have been completed which surround the stable 
portions of Africa,  continuing our pattern of stable areas separated by 
fault zones. 

Another branch from the Alpide zone occurs at the Hindu 
Kush.    This zone extends along the Pamirs,   into Sinkiang,   China.  Mongolia, 
and northward to Lake Baikal in the USSR.    Also,  several small loops may 
be observed in western China which follow along mountain systems and 
separate stable plateaus. 

The zone extending to Lake Baikal may be connected with the 
Arctic zone across eastern Siberia but seismic evidence for such a link is 
lacking.    Available data tends to show,   rather,   that a loop is formed by a 
zone extending south across Mongolia and central China. 

The northern end of the mid-Atlantic zone joins the Arctic 
zone north of Iceland.    The Arctic zone then turns eastward toward Norway 
and north to Spitzbergen and Svalbard and continues on,  remaining south of 
the North Pole,  to the Laptev Sea and across Eastern Siberia to Sakhalin 
Island,  intersecting the circum-Pacific zone at Hokkaido. 

Thus,   the picture of worldwide tectonic features is complete. 
The stable masses of the Americas,   Eurasia, Africa, Antarctica and Pacific 
basin are seen to be surrounded by large scale fracture zones.    Some excep- 
tions to the pattern also appear.    Among these are:   absence of a connection 
between the Leeward Islands and the mid-Atlantic ridge; no apparent zone 
through the Red Sea to isolate the Arabian peninsula from Africa; no apparent 
zones to separate the Indian shield,  the eastern Indian Ocean and Australia; 
and the gap between the Caroline Islands and the Bismarck archipelago. 

A statistical view of seismicity is presented in Tables III and 
IV which present statistics in terms of Mg and mb,   respectively.    Data 

are shown for all recorded shocks above magnitude 3.0 in each case,  although 
worldwide coverage is considered complete only above magnitude 5.0 
(M    and m  ).    S,  I and D refer to shallow (h «70 km),  intermediate 

S b 
(70 km ^hs300 km) and deep (h :> 300 km) focus earthquakes,   respectively. 
Regions are as given by Gutenberg and Richter (1954).    The column on the 
right show the percentage of worldwide activity (M ^5.0 or mb 2 5.0) which 
occurred in 1963 in each region. 

For comparison purposes,   Table V shows similar data 
obtained in the  1960 study.    On the basis of earthquakes for which Mg > 5. 0, 

1963 seismicity was at a lower level,  worldwide,  than in I960.    In  1963,  a 
total of 1,540 shocks at all depths (M    2-5.0) were recorded as compared to 
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TABLE IV 

REGIONAL MAGNITUDE STATISTICS 1963 (m^ 

Region . 
3. 0 « n^ < 4.0 4.0 tmb 

< 5.0 5.0 Smb<6.0 6. 0 < n^ < 7. 0 *"V 5.0 

S I D S    I I D S I O S I S 1 D 

1 23 4 121 23 64 5 7.9 
0. 1 
0.9 
0.5 
0.2 
0.7 
0.6 
7.2 
0.4 
2.7 
0.6 

13.2 

3.0 

2 24- 12 1 

3 73 73 7 

4 
S 
6 
7 
8 
9 

10 
11 
12 
1) 

5 
45 
23 
10 

388 

12 

4 
3 
7 

10 

6 

4 

13 

22 
59 
55 
33 

260 
18 

3 
2 

173 
6 

1 
14 
10 
20 
96 

1 
85 

4 

128 
3 

4 
2 
6 
5 

58 
3 

22 
5 

106 

1 
1 
8 

15 

3 
2 

16 
1 

3 

42 
1 

1 

0.6 
0.6 
4.8 
8.9 

1.8 
1.2 
9.5 
0.6 

5.5 

76.4 
1.8 

14 10 5 81 44 3 26 17 4 3.7 10. 1 

15 4 1 63 26 5 26 17 I 3.2 10. 1 1.8 

16 122 1 173 23 90 25 1 1 11.3 15.5 

17 19 3 3 0. 4 

18 1 2 15 18 9 7 5 3 0.9 3.0 5. 5 

19 16 6 2 679 53 5 153 8 1 19. 1 4.8 

20 13 8 1 8 2 1. 0 1. 2 

21 18 3 10 1 1 1.2 0.6 

22 117 1 97 17 1 15 8 1.9 4.8 

23 3 53 32 2 29 13 1 1 3.6 8. 3 1. 8 

24 
IS 11 

3 44 
7 

45 
3 

6 23 10 
1 

3 2.9 

1.4 
0.5 

6.0 
0.6 

5. 5 

26 31 23 2 11 

27 3 18 2 4 

28 6 

29 
30 
31 

47 
70 

3 
1 

31 
98 
15 

1 
8 
1 1 

10 
17 
5 

1 
1. 2 
2. 1 
0.6 

0.6 

32 2 51 IS 1 2.0 

33 24 11 1.4 

34 156 76 1 0. 1 

36 1 6 
37 
38 

3 
1 

10 
3 

7 
1 

0.9 
0. 1 

39 3 3 1 1 0. 1 

40 5 1 37 3 0.4 

41 7 4 3 0.4 

42 2 7 3 0.4 

43 18 1 11 1.4 

44 1 11 1 0. 1 

41 6 9 1. 1 

46 7 1 1. 8 

47 38 31 2 5 0.6 

48 1 10 6 29 4 6 0.5 3.6 

49 3 1 
50 1 0. 1 

51 1 

1232 71 20 2587 577 175 796 166 55 9 2 99.6 100.2 100. 1 

1323 3339 987 . 11 5660 
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1,693 in 1960.    However,  the number of intermediate and deep-focus earth- 
quakes in 1963 exceeded the totals in I960; 267 and 107 compared to 227 and 
81 in I960.    A contributing factor in this apparent increase in deeper-than- 
normal depth activity is probably the improved depth determination in 1963 
resulting from use of electronic computers and the availability of more data 
from an increased number of high-quality seismograph stations. 

The decrease in shallow and normal focus activity may be 
attributed in part to the marked decrease in seismic activity in Southern 
Chile,  compared to the extremely high level existing in I960.    As mentioned, 
the depth determination improvement probably resulted in fewer shocks 
being considered shallow when the depth actually exceeded 70 km. 

Another comparison of 1963 seismicity can be made with   the 
results of Gutenberg and Richter (1954).    Their statistics show mean annual 
numbers of shallow earthquakes as:   M &7-3/4   -2; 7.0 <M <7-3/4   -12; 
6.0^M<7.0  -108; and 5.0 ^ M <6.0   -800.    Similar figures for 1963 are 
0,  8,   158, and 1000.    The numbers of earthquakes ±1/4 magnitude unit 
above magnitude 5.0 were determined for the 1963 data and a linear least- 
squares solution of the form log N = a-b Mc was determined for all three 

3 
depth classes.    Figure 6 shows the points plotted and the least-squares solu- 
tions.    The values found were: 

shallow a = 8.00 ± 0.09, b = 0. 96 ± 0. 04, 

intermediate a = 8. 14 ± 0. 10,  b = 1. 11 ± 0. 02, 

deep a = 6. 70 ± 0.05, b = 0. 92 ± 0.01. 

Modifying the results of Gutenberg and Richter (1954) to the same format 
as above yields: 

shallow a = 7. 42 ± 0. 02,  b = 0. 90 ± 0. 02, 

intermediate a = 9. 1    ±0.02,  b=  1.2    ±0.?, 

deep a = 8.4    ±0.02,  b=  1.2    ±0.2. 

The I960 data were sorted only into numbers per unit of magnitude.    How- 
ever,  an estimate of values of "a" and "b" for 1960 are: 

shallow 

intermediate 

deep 

a = 6.99, 

a = 6.21, 

a =; 7.66, 

b = 0. 83, 

b a 0.83, 

b = 1. 21. 

Considerable variation is apparent in these determinations. 
It appears that the average of 1963 and I960 shallow activity would result in 
a relationship closer to that found by Gutenberg and Richter,  although the 
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number of shocks less than magnitude 6. 0 still would be larger than the 
estimate of Gutenberg and Richter (1954).    Intermediate and deep-focus 
data may be too small a sample to yield valid results for mean annual 
activity as more variation is apparent in the recurrence relationships for 
these depths. 

Statistics were also accumulated based upon the USC&GS 
unified magnitude, m   ,  and are presented in Table IV.    Many more earth- 

quakes are listed for m    ^3.0 than for M    ^ 5.0.    However,   inspection of 

the data shows fewer events for m    2:  5. 0 than M    ^ 5.0.    In comparing 

results of individual event magnitude calculation,   it appeared that for the 
very small shocks, m   was larger than M   ; while for the bigger shocks, m 

was usually less than or equal to M«.    Most of the smaller shocks were 

recorded by stations near the epicenter while the larger events were 
recorded at teleseismic distances; therefore, an investigation of the differ- 
ences in the two magnitude scales as a function of distance was warranted. 
Figures 7 and 8 illustrate the results of this investigation. 

Figure 7a is a plot of the differences (M-m   ) as a function of 
b 

distance.    Here,  M is called M , which means it is the average of both 

body and surface wave magnitudes ( when both are recorded).    Considerable 
scatter is apparent; however,  a dependence on distance seems to exist up 
to about 15 to 20 degrees.    Beyond this point a horizontal line at (M -m   ) 

= 0.8 seems to fit the data rather well.    Figure 7b is a similar comparison 
except m    is subtracted from surface wave magnitudes only.    No dependence 

b 
upon distance is readily discernible   and the same horizontal line,  as in the 
previous figure,  fits the data. 

Figure 8 represents a further investigation of the relation- 
ship between m    and M   • 

D j 
Figures 8a—8d plot m,   as a function M,,,.^ in r b TOT 

various distance ranges.; 8a — A ^ 6 degrees,   8b — 6 degrees < A *   16 degrees, 
8c — 16 degrees < L «30 degrees and 8d — L >  30 degrees.    In Figures 8a 
and 8b, the slope of the linear best-fits appears to be different from 45degre«s. 
In 8c   and 8d,  lines with slopes of 45 degrees and intercepts of 0. 6 to 0. 8 
seem to give good fits. 

Figure 8e plots m    as a function of M      ,  the surface wave 
D R!_. 

magnitude determined in this study.    The reduction in the magnitude range 
available for plotting plus somewhat increased scatter in the   points makes 
a linear fit to the points difficult.    However,  the lines determined for 8c 
and 8d would fit the data in 8e,   also. 
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This brief investigation of the m    - M     relationship shows 

further work is needed to yield valid results in comparing seismicity data 
based upon the two scales.    Comparison of Tables III and IV shows wide 
variation from region to region in the relationship of the two scales.     In 
general,   regions where stations are located yield different results than 
where recordings are made from only distant seismograph stations.     For 
these reasons,  a detailed comparison of seismicity based upon the two 
magnitude scales is deemed unfeasible at this time. 

B.    REGIONAL DISCUSSIONS 

Regional trends of seismic activity have been indirectly 
covered in the worldwide discussion.    The following will be an elaboration 
in more detail of regional seismicity.    Figure 9 shows the regional bound- 
aries,  adopted from Gutenberg and Richter (1954),  and the geographical 
distribution of the seismograph stations from which data were used in this 
study.     The stations and their coordinates are listed in Table VI. 

1.    Circum-Pacific Belt 

Activity in the Aleutian arc followed the classic Pacific type. 
In general,  shallow and normal focus earthquakes were located along the 
arc away from the Pacific.    This is shown graphically in Figures  10 and 11. 
Epicenters of the intermediate depth shocks are, however,  not significantly 
displaced from the shallow depth epicenters.     If,  as has been postulated, 
hypocenters fall along a plane dipping into the earth,   this plane dips very 
steeply,  approaching the normal,   in the Aleutian arc.    No deep-focus 
activity is found in this region. 

Seismic activity in 1963 increased over 1960 for both shallow 
and intermediate depths  as is shown by comparing data for Region  1  in 
Tables III and V.    However,  one shock of M   -7.0 wass recorded  in  1960 and 
none in  1963.    Percentage of worldwide activity increased from 4. 5 and 4. 8 
to 6.6 and 5.6 for shallow and intermediate shocks,   respectively. 

Region 2 extends from southeastern Alaska to Puget Sound. 
Only shallow activity is found in this region and that accounted for only 0. 1 
percent .)f worldwide totals  in  1963 and 0. 2 in  I960.     The most seismic 
area ol the region occurs from Queen Charlotte Islands to Vancouver Island. 

California and the adjacent areas comprise Region 3,     Here, 
also,   only shallow   earthquakes occur 'in southern California,   particularly, 
they arc quite shallow) and in  1963 accounted for only D. 2 per cent of the 
worldwide totals.     Seismicity in   1963 decreased sharply from   I960 and  in 
both years appears less than the mean animal values of Gutenberg and 
Richter (1954). 
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TABLE VI 

STATIONS USED FOR  1963 SEISMICITY STUDY 

Station 

Addis Ababa,  Ethiopia 
Adelaide,   Australia 
Afiamalu,   Samoa 
Albuquerque,  New Mexico 
Alert,  Canada 
Ann Arbor,   Michigan 
Antofagasta,  Chile 
Arequipa,   Peru 
Athens,   Greece 
Baguio,   Philippines 
Balboa Heights,   Canal Zone 
Bermuda-Columbia, 

Bermuda 
Blacksburg,  Virginia 
Bogota,  Colombia 
Bulawayo,   Southern 

Rhodesia 
Byerly,  California 
Camp Century,  Greenland 
Caracas,   Venezuela 
Charters Towers,   Australia 
Chiengmai,  Thailand 
Copenhagen,  Denmark 
Copper Mine,  Canada 
Corvallis,   Oregon 
Dugway,   Utah 
Florissant,   Missouri 
Godhavn,   Greenland 
Golden,  Colorado 
Goldstone,  California 
Guam,   Mariana Islands 
Hong Kong 
Honiara,   Solomon Islands 
Istanbul,   Turkey 
Kevo,  Finland 
Kipapa,   Hawaii 
Kongsberg,   Norway 
Lahore,   West Pakistan 
La Palma,   El Salvador 
La Paz,   Bolivia 
Longmire,   Washington 
Lubbock,   Texas 

Code Latitude Long tude Region 

AAE 9° 01 •   45.. N 38° 45 '    56' E 37 
ADE 34° 58 '   01" S 138° 42 '    32' E 38 
AFI 13° 54 '   34" S 171° 46 '    38" w 12 
ALQ 34° 56 '   30" N 106° 27 '    30" W 34 
ALE 82° 29 '   00" N 62° 24 '    00" W 40 
AAM 42° 17 '   59" N 83° 39 '   22" w 34 
ANT 23° 41 '   56" S 70° 24 '    54" w 8 
ARE 16° 27 '   44" S 71° 29 '   29" w 8 
ATU 37° 58 '   22" N 2 3° 43 '    00" E 30 
BAG 16° 24 r   39.. N 120° 34 '   47" E 22 
BHP 8° 57 39" N 79° 33 1   29" VV 6 

BEC 32° 22 46" N 64° 40 52" w 32 
BLA 37° 12 40" N 80° 25 14" W 34 
BOG 4° 37 23" N 74° 03 54" w 8 

BUL 20° 08 36" S 28° 36 48" E i7 
BKS 37° 52 36" N 122° 14 06" w 3 
CCG 77° 10 00" N 61° 08 00" w 42 
CAR 10° 30 24" N 66° 55 40" w 7 
CTA 20° 05 18" S 146° 15 12" E 38 
CHG 18° 47 24" N 98° 58 37" E 2S 
COP 55° 41" 00" N 12° 26' 00" E 5f, 
CMC 67° 50' 00" N 115° 05' 00" W 42 
COR 44° 35' 09" N 123° 18' 12" w 3 
DUG 40° 11' 42" N 112° 48' 48" w 34 
FLO 38° 48' 06" N 90° 22' 12" w J4 
GDH 69° 15' 00" N 53° 32' 00" w 42 
GOL 39° 42' 01" N 105° 22' 16" w 34 
GSC 35° 07 00" N 116° 48' 17" VV 3 
GUA 13° 35 18" N 144° 54' 42" E 18 
HKC 22° 18' 13" N 114° 10' 19" E 2S 
HNR 9° 25' 54" 5 159° 56' 48" E IS 
1ST 41° 02' 36" N 28° 59' 06" E 3 0 
KEV 69° 45' 20" N 27° 00' 50" E 10 
KIP 21° 25' 24" N 158° 00' 54" w 39 
KON 59° 39' 00" N 9° 35' 00" E 36 
LAH 31° 33' 00" N 74° 20' 00" E 17 
LPS 14° 17' 32" N 89° 09' 43" W 6 
LPB 16° 31' 58" S 68° 05' 54" w 8 
LON 46° 45' 00" N 121° 48' 36" w 3 
LUB 33° 35' 00" N 101° 51' 00" w 54 
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Station 

Madison,   Wisconsin 
Ma la na,   Spain 
Manila,   Philippines 
Minneapolis,   Minnesota 
Mould Bay,   Canada 
Mundaring,   Australia 
Nairobi,   Kenya 
Nana,   Peru 
New Delhi,   India 
Nurmijarvi.   Finland 
Port Moresby,   New Guinea 
Porto.   Portugal 
Pretoria,  South Africa 
Quetta,   West Pakistan 
Quito,   Ecuador 
Rabaul,   New Britain 
Resolute,  Canada 
Riverview,   Australia 
Seoul.   Korea 
Shillong,   India 
Shiran,   Iran 
South Pole,   Antarctica' 
State College,   Pennsylvania 
Stuttgart,   Germany 
Taipei,   Formosa 
Tasmanian University, 

Tasmania 
Toledo,  Spain 
Trinidad,   West Indies 
Tucson,   Arizona 
Valentia,   Ireland 
Weston,   Massachusetts 
Windhoek,  South Africa 

TABLE VI (CON TD) 

Code Latitude Lungi tudc legion 

MDS 43° 22' 20" N 89° 45' 36" w i4 
MAL 36° 43' 39" N 4° 24' 40" W il 
MAN 14° 40' 00" N 121° 05' 00" E ^ 
MNN 44° 54' 52" N 93° 11' 24" W 54 
MBC 7 6° 14' 00" N 119° 20' 00" W 42 
MUN 31° 58" 42" N 116° 12' 30" E )8 
NAI 1° 16 26" S 36° 48' 13" K 57 
NNA 11° 59 15" s 76° 50' 32" A' 8 
NDI ^8° 41 00" N 77° 12' 00" I: 47 
NUR 60° 30 32" N 24° 39' 05" E 49 
PMC 9° 24 32" S 147° 09' 14" E l., 
PTO 41° 08 19" N 8° 36' 08" w Jl 
PRE 2 5° 45 00" S 28° 15 00" E 37 
QUE 30° 11 18" N 66° 57' 00" E 47 
GUI 0° 12 58" S 78° 29' 57" vV 8 
RAB 4" 11 33" S 152° 10' 16" E 15 
RES 74° 41 12" N 94° 54' 00" .V 42 
RIV 33° 49 46" S 151° 09 30" E 38 
SEO 37° 34 00" N 126° 58 00" E 4 1 
SHL 15° 34 00" N 91° 53 00" E 26 
SHI 19° 38 31" N 52° 30 47" E 29 
SPA 90° 00 00" S 0° 00 00" 50 
SCP 40° 38 36" N 77° 52 10" .V 34 
STU 48° 46 15" N 9° 11 36" P: w 
ANP ^5° 11 00" N 121° 31 00" E 21 

TAU 42° Vl 36" S 147° 19 14" E 38 
TOL 39° 52 53" N 4° 02 55" A )1 
TRN 10° V) 1    00" N 61° 24 6" A 7 
TUG il" IK 35" N 110° 46 56" w 3 
VAL 51° 56 1    00" N 10° IS 00" A' 32 
WES 42° 23 '    05" N 71° 1" 20" '■A 34 
WIN 22° 34 '    00" S 17° 06 •    00" E -7 

Not plotted on Station Location Map. 
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Similar observations as the preceding hold true for Region A 
Only shallow earthquakes are observed,   with most of those observed in   I%J 
occurring at the northern end of the Gulf of California and on the adjacent 
mainland.    Shallow shocks in this region were about 0. 2 percent of the 
worldwide totals (M   ■ 5.0).    Activity in I960 was somewhat greater (0.3 per- 
cent) and for both years,  less than Gutenberg and Richter's mean annual 
numbers. 

Regions 5 and 6 include Southern Mexico and Central America. 
Seismic activity follows along the coast lines of this area in typical arcuate 
structure of Pacific activity.    Intermediate depth earthquakes occur in the 
southern part of this arc and epicenters exhibit little or no lateral separa- 
tion from the shallow epicenters.    Thus,  the plane defined by the hypocenters 
is nearly vertical in this region.    Figures  12 and 13 show epicenters in 
these regions. 

Activity in the range M ^ 5.0 is less than half that of I960 
for both shallow and intermediate depth.    Percentages in 1963 were 2. 1 and 
3. 5 and in I960, 4. 3 and 8. 8 for shallow and intermediate activity (M   -5.0). 
Thus,   in 1963,  intermediate activity was about that shown by Gutenberg and 
Richter while shallow activity was considerably less.    In I960,  shallow 
activity was still less than that given by Gutenberg and Richter and inter- 
mediate,  considerably more. 

Region 7 is the Caribbean loop.    In 1963,  activity in this 
region occurred principally in Colombia.    Some intermediate shocks were 
located in Colombia and in the Windward Islands.    About 0. 1 percent of 
shallow and 2. 2 percent of shallow and intermediate earthquakes (M     5.0) 
were located in this region.    In I960 the percentages were 1.5 and 0.9, 
respectively. 

The Andean zone stretches from Colombia to southern Chile 
and includes Regions 8 and 9.    Figures  14 and 15 show epicenters in 
Regions 8 and Figures 16 and 17 show epicenters in Region 9,  for 1963. 
Deep-focus shocks as well as shallow and intermediate were located in 
Region 8 (to 37 degrees south latitude) i   while in  1963, only shallow earth- 
quakes occurred.    A progressive landward displacement may be observed in 
the epicenters except in Argentina, where both intermediate and shallow 
epicenters are found in the same areas.    The assumption to be made here 
is that generally,  the plane defined by hypocenters does not dip as sharply 
as observed in the Aleutians and Central America. 
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In  I960 tho activity in Region 9 was the primary feature of 
the seismicity map.    However,   in  1963 comparatively little activity is 
noted in this area.    A dramatic comparison can be; made in the numbers of 
shallow shocks (M   -5.0) recorded in each year —230 in  I960 and only 10 
in  1963.    The Andean zone as a whole in  1963 made up 4. 9 percent of the 
shallow activity,   9. 7 percent of the intermediate and 2. 8 percent of the deep. 
In I960 the comparable figures were 19.8,   15.0 and 0.0 percent.    Shallow 
activity exceeded Gutengerg and Richter's mean annual values  in both years, 
although not greatly so in 1963.    Shocks deeper than normal were less com- 
pared to Gutenberg and Richter's data in both years. 

Region 10 is included in the circum-Pacific as a loop similar 
to the Caribbean loop by Gutenberg and Richter (1954),  although it would 
appear more closely connected with the mid-Atlantic ridge based on 1963 
data.    Activity is centered in the Sandwich Islands,  where three intermediate 
shocks were located in 1963.    Shallow shocks in the southern Antilles were 
2. 1 percent of the worldwide totals (M   • 5.0) andintermediate  1. 1  percent. 

The eastern and southern Pacific activity (Regions 43 and 44) 
was restricted to the oceanic ridges and rises, as discussed in the world- 
wide results.    Only shallow shocks (M      5.0) were located in these regions 
in 1963 and these were 2. 7 percent of such worldwide activity.    This 
represents an increase over I960 and about the same as that found by 
Gutenberg and Richter. 

Region  11 includes the area from the Macquarie Islands to 
New Zealand.    The only intermediate depth activity occurs in New Zealand. 
In   1963, more activity was found in the Macquarie Islands area.    New 
Zealand experienced little seismic activity in 1963.    Percentages for the 
region were 0.4 and 1. 1 for shallow and intermediate depths,   respectively. 

Regions  12 and  13 include two arcs at about right angles. 
The larger and most active trends northward from New Zealand through tho 
Kermadec and Tonga Islands to the Samoa Islands.    The other trends west- 
ward from the Samoa Islands through the Fijis to the New Hebrides.    Epi- 
center plots for these regions are shown in Figures  18 and 19.    Intermediate 
and deep-focus shocks occur mainly in the north-south arc.    Here again,  wo 
we see the feature of lateral separation of shallow,   intermediate and doop 
focus epicenters.    The separation appears intermediate between that in South 
America and in the Aleutians and the deeper focus shocks occur away from 
the Pacific side of the arc. 

Shallow activity is somewhat decreased from the lovol of 1960 
while intormodiate and deep-focus activity is increased.    Percentages for 
1963 are   16.4,   1 3. 5 and 73. 8 for shallow,   intormediato and doop-focus act i\ ity, 
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In  1(>60 similar figures won-   16.7,   10.6 and 69. 1.    Both years' data indicate 
considerably higher activity than the data of Gutenberg and Richter (1954). 

The New Hebrides to Loyalty Islands arc is included in Region 
14,    This arc is concave toward the Pacific and trends generally north-south. 
Here,   shallow activity appears greatest on the west side of the arc,   inter- 
mediate-focus epicenters lie along about the same portion of the arc and,   in 
1C)63,  deep-focus shocks were located to the east,   or Pacific side of the arc, 
reversing the usual situation in Pacific structures.     Epicenters in this 
region are shown in Figures 20 and 21. 

Percentages of worldwide activity (M   • 5.0) in Region  14 
during 1963 were 3. 1,   10.9 and 0.9 for shallow,   intermediate and deep 
focus,   respectively.    This compares with 4. 3,  6.6 and 0.0 in 1960.    Shallow 
and intermediate activity appears less than Gutenberg and Richte r's mean 
values and deep-focus activity about the same. 

From the Solomon Islands through New Guinea (Regions  15 
and 16) three separate arcs of activity were observed.    All trend more or 
less east-west.    Shallow activity was greatest in the easternmost arc while 
that deeper-than-normal was observed mostly in the center arc,  the Mew 
Britain area.    This intermediate and deep-focus activity is again located 
on the side of the arc away from the Pacific with little lateral   separation in 
epicenters from shallow through deep-focus earthquakes.    Thus in this area, 
the plane defined by hypocenters  is dipping quite sharply.     Epicenters  in 
these regions are shown in Figures  22 and 23, 

Percentages of worldwide activity in 1963 (M      5.0) were 
6. 5,   13. 0 and 2. 8 for shallow,   intermediate and deep focus,   respectively. 
In I960 the percentages were 5.9,   11.5 and 4.9.    In comparison to Guten- 
berg and Richter's mean annual numbers,  shallow activity was less in both 
years,  intermediate considerably higher and deep about the same. 

Region 23 is an area of considerable complexity.    It includes 
the Celebes, Moluccas and Ceram.    Epicenters for the region and some 
adjacent areas are shown in Figures 24 and 25.    Seismic activity occurred 
along a series of intersecting arcs:   one stretches from Mindanao through 
Halmahera,  the Molucca Passage and Ceram,  connecting with the New Guinea 
activity; an arc along northern Celebes intersects   the first arc at Halmahera; 
and also the eastern end of the Sunda arc intersects the first arc in the 
southeastern Banda Sea.    Shallow activity was greatest in the Halmahcra- 
Molucca Passage area in  1963.    Intermediate activity was greatest in the 
southern Banda Sea where some deep-focus earthquakes were located. 
Considerable intermediate depth shocks were located north of Halmahera, 
also. 
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Percentages in 1963 (M      5.0) were 4.4,   11. 2 and 1. 9 for 
shallow,  intermediate and deep,   respectively.    In I960 these percentagf-s 
were 5. 6,  2. 2 and 1. 2.    Comparing with Gutenberg and Richter's mean 
annual values,   it is seen that 1963 and  I960 shallow activity was somewhat 
higher,   1963 intermediate activity considerably nigher and in 1960 about 
equal to the average,   while deep-focus activity was also higher in both years. 

In the Philippines (Region 22) two arcs were observed:   one 
convex toward the Pacific along eastern Mindanao and Samar; and another 
concave along western Luzon,  extending up to Formosa.    Both shallow and 
intermediate activity were concentrated in the southern end of the first arc 
and the northern end of the second arc.    Some   deep-focus shocks were 
located in south Mindanao.    Figures 26 and 27 show the epicenters in the 
Philippines during 1963. 

Percentages of worldwide activity (M   • 5.0) in 1963 were 2. 1, 
3.4 and 0.9 for shallow,  intermediate and deep,   respectively.    In  I960 these 
percentages were nearly the same,  namely 2.4,   3. 1 and 1.2.    In comparison 
to Gutenberg and Richter's values, these represent low shallow activity, 
normal for intermediate and high activity for deep focus. 

Region 21 includes Formosa where the concave arc from 
Luzon terminates and a convex (toward the Pacific) arc begins,  extending 
up the Ryukyus.     Activity is centered off the east coast of Formosa and is 
mostly shallow focus.    In 1963 about 1.2 percent of the shallow and 0.4 
percent of the intermediate shocks (M 2 5.0) were located in Region 21, 

The Ryukyu arc extends northward along the east coast of 
Kyushu and shallow earthquakes generally occur along the east side of the 
arc,  although a few are located a considerable distance to the west in the 
East China Sea.    Intermediate depth epicenters are generally to the west 
of the shallow,  as usual in Pacific structures.    Percentages in  1963 were 
1.0,   1.1 and 0.9 for shallow,  intermediate and deep,   respectively.    In 1960 
these percentages were 0.9,  2.6 and 0.0.    These data reflect lower-level 
seismicity than that given by Gutenberg and Richter.    Figures 28 and 29 
show epicenters in the region during 1963. 

From southern Honshu southward,   an arc concave to the Pacifir 
extends down to the Marianas and a second arc,  convex to the Pacific,  con- 
tinues down through the Caroline Islands.    Regions  17 and 18 include these 
arcs.    The Mariana Islands constitute the most active part of these regions. 
Shocks of all depth classifications occur throughout the arcs.    The usual 
Pacific feature of lateral separation of the deeper earthquake epicenters 
away from the Pacific may be observed.    In  1963 the two regions had 2. 1, 
3.7 and 5.6 percent of the shallow,   intermediate and deep-focus activity 
(M      5.0).    In  I960 these percentages were 2.0,  4.0 and 7.4,   representing 
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little difference in the two years' data.    Gutenberg and Richter'a data indi- 
cates somewhat higher shallow and   intermediate   activity than in  1960 and 
l%i but about the same level for deep.    Figures  30 and  31  picture epicenter 
locations  in Regions   17 and  18. 

Region  19 includes Japan (except Kyushu),   the Kuriles and 
Kamchatka.    Epicenters in Japan are shown in Figures  32 and 33.     The 
greater activity is from central Honshu to southern Hokkaido along an arc- 
convex to the Pacific.    Shallow shocks cluster along the eastern side of the 
arc and intermediate depth epicenters are located west of the shallow. 
Deep shocks are located in the Sea of Japan and eastern Manchuria (Region 
46) and are usually considered as structurally related to the shallow and 
intermediate earthquakes even though they appear isolated from the latter 
on epicenter maps. 

Another convex arc begins east of Hokkaido and extends 
through the Kuriles and eastern Kamchatka.    Epicenters along this arc art- 
shown in Figures 34 and 35.    In 1963 this arc was considerably more active 
than Japan.    A large earthquake swarm occurred in the Kuriles in 1963 
from about 44 to 47 degrees north latitude and 148 to 1S5 degrees east longi- 
tude, and was the most seismic area in that year.    Other activity in the 
region occurred east of central Kamchatka öiong the Komandorskie Islands 
trending toward the Aleutians.    The  typical   Pacific feature of intermediate 
and deep shocks located away from the Pacific was also noted here in 1963. 

Percentages of worldwide activity in Region 19 (and 46) as a 
whole were 24.8,  9.0 and 3.7 for shallow,  intermediate and deep,   respect- 
ively.    In I960 these percentages were 8.0,  9.7 and 4.9.    Compared to 
Gutenberg and Richter's   data,  196 3 activity was quite high for shallow, low 
for intermediate and quite low for deep.    The  I960 shallow activity was 
somewhat low and other activity about the same as 1963. 

2.    Alpide Belt 

The Sunda arc in included with the circum-Pacific by Guten- 
berg and Richter, although it does not front on the Pacific; probably because 
it is a Pacific-type structure.    It extends from the Lesser Sunda Islands 
through Java and Sumatra to the Nicobar and Andaman Islands.    Epicenters 
in 1963 show a wide gap between the Andaman Islands and Burma which 
was not so great in I960.    For this reason,  it appears in this study that it 
is just likely to be included in the Alpide belt as the circim-Pacific. 

In 1963, southern Sumatra and western Java were the most 
active areas in this region (Region 24). Considerable deep-focus activity 
was located north of Java while intermediate activity was along the arc and 
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south of Java.    Percentages of worldwide activity (M   -■ 5,0) in  1963 were 3.4, 
9.0 and 4. 7 for shallow,   intermediate and deep,   respectively.    In   I960,   these 
were 2. 7,  4. 0 and 3. 7.    Shallow activity was low  both in 1963 and I960, 
intermediate was normal in 1963,  low in I960 and deep was normal for both 
years,  as compared to Gutenberg and Richter's data. 

Excluding the Sunda arc,   the Alpide belt begins in northern 
Burma and trends along the Himalayas to the Hindu Kush.    Regions 25 and 
26 include these areas.    Some intermediate activity occurred in northern 
Burma in  1963  although most activity was shallow.    The shallow activity 
was greatest in northern Burma and the India-Tibet-Kashmir  areas.    Per- 
centages of worldwide activity (M 2 5. 0) were 0. 8 and 0.     in 1963 and  1. 5 
and 2.2 in 1960 for shallow and intermediate,   respectively. 

Region 48 includes the Hindu Kush and the eastern part of 
Central Asian USSR.    Figures 36 and 37 show epicenters in the region in 
1963.    The Hindu Kush occurs at the intersection of the Himalayan and 
Baluchistan arcs.    Northeast of the Hindu Kush is the Pamir-Baikal block 
faulting zone.    Shallow epicenters to the north in Figure 36 are associated 
with the latter zone and are the principal source of shallow activity in the 
USSR within Region 48,   which is the most seismic area of mainland USSR 
(i.e. ,  excluding Kamchatka and the Kuriles).    Percentages of worldwide 
activity in 1963 were 0.4 and 3.4 for shallow and intermediate,   respect- 
ively.    In 1960 these percentages were 0.9 and 5.7.    Intermediate activity 
was low in 1963 and about normal in 1960, compared to Gutenberg and 
Richter's data.    Shallow activity was about normal in each year. 

Region 29 includes Iran and the immediate vicinity,  includ- 
ing the Kopet-Dag area of the USSR.    A gap is shown in the Alpide belt 
between the Hindu Kush and eastern Iran-USSR border region.    In the latter 
area,  a small amount of activity is shown in Figure 38 during 1963 while 
in I960 no epicenters for shocks M     4.0 were located here.    Principal 
activity in Region 29 was along the north shore of the Persian Gulf. 
Activity observed east of this in I960 was not observed in 1963.    One inter- 
mediate shock of M «? 5.0 was located in the region in 1963.    Percentages 
of worldwide activity were 1. 0 and 0. 4 in 1963 and 2. 4 and 0. 4 in 1960 for 
shallow and intermediate,   respectively.    Compared to Gutenberg and 
Richter's data,   1963 activity was low and I960 normal. 

The eastern Mediterranean and Turkey are included in 
Region 30.     Epicenters in the region are plotted in Figures  39 and 40. 
Principal activity,   both shallow and intermediate,   occurred along the coasts 
of Yugoslavia,  Albania and Greece as well as in Cyprus.    Some intermediate 
activity also occurred at the southwest coast of Turkey.     Little activity in 
this region in 1963   was within the territory of the USSR.    Percentages of 
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worldwide shallow activity (M   • 5.0) were  1.0 in  1963 and 2.2 in  I960. 
Low for  1963 and normal for  I960 compared to Cutenbcr}» and Richtcr's data. 

The western end of the Alpide belt includes activity in north- 
ern Italy and the North African coast.    This is included in Region  31.    Per- 
centages of activity were 0.4 and 0.0 in 1963 and 0.6 and 0.4 in I960 for 
shallow and intermediate,   respectively,   somewhat high in both years com- 
pared to Gutenberg and Richter's data. 

3. Oceanic Ridges 

As has been discussed,  the mid-Atlantic ridge was well 
defined by seismic activity in 1963 and fairly well distributed throughout 
its length.    In 1963 the percentage of shallow activity was 3.0 and in 1960 
was 2. 2.    Both years represent low activity compared to Gutenberg and 
Richter's data. 

Indian Ocean ridges and rises were also rather well defined 
by shallow seismic activity in 1963.    Distribution of the shocks was covered 
in the worldwide discussion.    In 1963 the percent of worldwide activity was 
1. 6 and in I960 it was 1.2.    Compared to Gutenberg and Richter's data, 
both years represent low activity for the region. 

The Arctic belt (Region 40) was well defined from Iceland 
to about 80 degrees north latitude.    Little activity was observed from that 
point into Siberia.    In 1963, about 1. 1 percent of shallow activity occurred 
in this belt and only 0,4 percent in I960.    The   I960 level is about normal in 
comparison with the Gutenberg and Richter data. 

4. Non-Alpide Asia 

The Pamir-Baikal zone was active up to about the Mongolia- 
China border in 1963 and some activity was located around Lake Baikal and 
northern Mongolia.    Some activity was also located along the mountain 
ranges in western China.    Percentages of worldwide shallow activity were 
1. 2 and 0. 7 in 1963 and 1960,   respectively.    Both years appear to have been 
low    compared to the Gutenberg and Richter data. 

5. Others 

The remainder of the active seismic areas of the world are 
located in or near stable areas and shocks are  generally small.    These 
areas include North America,   except the west coast,   western South America, 
central Europe,   the bulk of the USSR,  Africa,   the Arabian Peninsula and 
Australia. 
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Figure  15.     Earthquake  Epicenters in Western South America 
During  1963 (h > 70 km) 53 
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Figure 26.     Earthquake  Epicenters  in the  Philippine Islands 
64 During 1963 (h 6   70 km) 
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Figure 38.    Earthquake Epicenters  in Iran Area During 1963 (h < 70 km) 
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SECTION III 

CRITIQUE 

A. GENERAL OBJECT 

The study of worldwide seismic activity in 1963 was accom- 
plished on a quantitative basis from data reduced from seismograms. 
Seismic activity above M     ä   5. 0 was documented and described both world- 

wide and by regions,  and comparisons made with the I960 study and with 
activity in other years as represented by the data of Gutenberg and Richter 

(1954). 

Magnitudes on the unified scale,  m   ,  were calculated and 

statistics accumulated.    Inconsistencies in these data,  however,   precluded 
any meaningful comparison of seismic activity on the two scales. 

B. APPLICABILITY OF METHODS 

The computational methods employed in magnitude determina- 
tion are in agreement with the originators of the magnitude scales involved. 
Unified magnitudes were studiously separated from other magnitude determi- 
nations from the beginning of data reduction through the computer output. 
The methods of magnitude averaging used were adapted from Bath (1954), 
who has tested the method for several years in determination of average 
magnitudes from recordings of Swedish seismograph stations. 

Seismicity was presented as numbers-per-unit-area in the 
lowest magnitude unit for which data were complete,   5.0 r M < 6.0.    This 
method permits comparisons to be made of seismicity in various regions 
whether larger shocks occur in   the regions or many smaller shocks are 
recorded.    If larger shocks occur they distort,   for comparison purposes, 
the picture of seismicity calculated by the summed energy method.    Presence 
of numerous small shock recordings,  such as in the United States,  can give 
a false picture of the relative seismicity of a region, when seismicity is 
defined as the total number of shocks. 

The divisions into shallow,   intermediate and deep earthquakes 
were taken from Gutenberg and Richter (1954),  as were the regional boundaries. 
Use of these allows direct comparisons to be made with the data published in 
"Seismicity of the Earth," the acknowledged source book for worldwide 
seismicity data. 
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C.    ADEQUACY OF DATA 

The stations from which data were received gave about as good 
azimuthal and areal coverage of the world as any combination of stations. 
Most of the stations possessing superior capabilities to those included in this 
study are located in the United States.    Addition of these stations would add 
little to the azimuthal distribution of seismograph stations about seismic areas 
and their areal coverage would not extend far into the southern hemisphere 
where coverage is poorest. 

Figures 41 and 42 show tht combined theoretical perceptibili- 
ties of the stations used in the study.    No figures are shown for m  = 5. 0,  as 

b 
earthquakes of this magnitude and greater should be recorded by at least five 
stations,  no matter where the earthquakes are located.    Figures 41a and 41b 
show those areas in the northern and southern hemispheres,   respectively, 
covered by the network of stations used in this study.    Only the South Atlantic, 
Antarctic,  Indian Ocean and Southwestern Pacific earthquakes of m    = 4. 5 in 

b 
are not recorded by five or more stations,  although one to four stations should 
record down to m    = 4. 5 in practically all the above-mentioned areas.    Cover- 

age down to m    =4.0 is sharply reduced from that at m,   = 4. 5, as is shown 
D b 

in Figures 42a and 42b.    Only in North America is coverage by five or more 
stations relatively complete.    However,  one to four stations should record 
m    =4.0 earthquakes throughout the northern hemisphere.    In the southern 

hemisphere,  coverage is very poor. 

Theoretical perceptibility is calculated by transposing the 
magnitude equation to read: 

A2 = mb - log -^ (4) 

where A. is the depth-distance factor used in calculating m    and — is the 
2 r e     b T 

average maximum short-period noise amplitude divided by the period at each 
station in microns-per-second.    Thus,  the figures shown are an average situ- 
ation which varies with the noise background. 

Also, data were not available from all stations for every month 
of 1963. For example, some of the better standard stations were not installed 
until after the first of the year, others sent in records too late for copies to be 
obtained, and some records for certain days (especially in October during the 
Kurile earthquake swarm) were not sent in at all. Records from the Canadian 
stations for the last six months of the year were not analyzed, as they were 
received too late for analysis to be completed on schedule.    For these  reasons, 
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the coviM-age shown in Figures 41 and 42 is somewhat optimistic,   although 
coverage above m    = 5. 0 is probably accomplished throughout the year. 

D. QUALITY OF DATA 

The Worldwide Standard Station Network represents the best 
seismic instrumentation ever installed on such a wide scale.    Since the instru- 
mentation is standard,   comparisons of data made from different stations are 
more valid than ever before.    However,   it is apparent from inspection of the 
seismograms that there is considerable variation in operational quality of 
stations.    Poor optical adjustment is a commonly encountered problem which 
negates the advantage of the superior equipment installed.    When this problem 
is coupled with a high-noise background,   records are rendered practically 
useless.    Overall,   the quality of data furnished for this study was  superior to 
any available in the past on a worldwide basis. 

E. VALIDITY OF CONCLUSIONS 

Results of the 1963 study show variations from that of 1960 as 
well as from Gutenberg and Richter's (1954) data.    Such variations from year 
to year have been observed and are expected.    No study has been made to 
statistically determine the size of seismicity data samples necessary to give 
"true" average values,  either worldwide or regionally.    The periodic occur- 
rence of earthquake swarms in the circum-Pacific belt,   such as that in Chile 
(1960),  the Kuriles (1963) and Alaska (1964),   result in somewhat different 
pictures of worldwide seismicity than is obtained by the averaging of data 
collected over several years. 

Conclusions concerning the distribution of seismic activity 
and supposed connections between seismically active areas are dependent 
upon the quality of hypocenter determinations.    Such determinations were 
beyond the scope of this study and the hypocenters listed in the Appendix 
were,  for the most part, determined by the USC&GS.    The quality of these 
determinations    would be sufficient for all but detailed studies,   such as pre- 
cise correlation with tectonic features smaller than regional. 

Although the problem of relating the m    and M    magnitude 

scales has not been resolved by this study, the tentative conclusions concern- 
ing   the distance dependence of the relationship are clearly indicated by the 
data.    Results based upon teleseismic recordings are compatible with other 
studies.    Therefore,  work in this area should be considered as only pointing 
the direction for more detailed study in the future. 
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Figure 41a.    Areal Coverage by Stations Used in   1965 Seismicity Study, 
m    =4.5 (Northern Hemisphere) 
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Figuro 41b.     Areal Coverage by Stations Used in  1963 Seismicity Study, 
m     =4.5 (Southern Hemisphere) 
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Figure 42a.    Areal Coverage by Stations Used in  1963 Seismicity Study 
for Normal Focus  Earthquakes,  mb = 4.0 (Northern Hemisphere) 
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Figure 4Zb.    Areal Coverage by Stations Used in 1963 Seismicity Study 
for Normal Focus  Earthquakes,  m,   =4.0 (Southern Hemisphere) 
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APPENDIX A 

EVENTS  LIST 

The event list represents only information concerning those 
primary events (M ^ 3) which were recorded,  located and/or assigned a 
magnitude during 1963.    In addition to the 4797 events listed, other events 
were evaluated,  including 6066 locals (M < 3.0) that were recorded and 746 
teleseisms for which epicenters could not be obtained. 

Epicenters located by individual stations and not reported by 
USC&GS were added to give a more complete list of events.    Many station 
bulletins were scanned and a significant number of events was added after 
checking bulletins from Trieste, Italy, Strasbourg,  France,  Uppsala, 
Sweden, and Trinidad,  B.   W.  I. 

SYMBOLS AND ABBREVIATIONS 

MAG 

MCGS 

Average of published M    values 

m,   reported by USC8tGS on PDE 
b 

cards 

MTOT Value of M    computed in study 
0 

MB Value of m,   computed in study 
b 

Local PMG 4. 8 Small event recorded at a certain 
station within a certain L   . 
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5.18 5.20 NtW HtBRIDtS IS 14 
4.22 5.20 LOCAL PMG 8.2 16 
3.97 4.30 LOCAL NNA 4.0 8 
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Best 
Available 

Copy 



'A M«. MN SKC i AI LONO OtP 
-.. 1 16 ^H 4.75 1b4,0L 69 

'4 

1 ^ 
If. 

11' 

18 
38 

27 

33 
33 
33 

>* .■• ■) 23 33 
U 

1 1 1 7 10 b,0*i 73,1»* 160 
u ?? c 1 20 %i 
• i ?? 47 2i 33 
( .' i vO ) 40 »bN lb3.7l. 3 3 

/'• i 1 J.2N 1 2/.Of. 3 3 
c. I 

rw. 48 33 
t 

\ 
1 * 
^2 

2 5 33 
33 

I. 1 < ' 34 3,4N 12lJ.3f 126 
^ 

1 

1 

38 
SO 33 

33 
•l h r.J ^7 6b. 2N 14Ö.ÜW 33 

7 ■j 22 4b.P.N :e>2.7t 33 
S 1 ! :. 10 7.3S 73.9« 180 
1- 1 3 U 4d ! 7.ÖS 167.9L 33 

i ' \t 4 ' :-.or, I 24.Of. 33 
- 1 c / ~ 33 

! : b 43.ON lt)2.6K 33 
1. I'J '. 1 ^0 33 

1 ' U   > 3-. 7.OS /c.lW 544 
t. i b 4 ^ 33 

b 1 P .' 1 (. 33 
i 1 « <- *)■-• 33 
t : ; '. 1 I ?3 
t ■ * / I • l.ON i26.;• 33 
• '. . S3 '.. /s 147.3t 141 
■ 1 7 • V) • /.OS 169.5E 259 
.. * ! r. ^7 o.DN l2i).3L 143 
. 4 •< 14 /»J.ON 1On.6* 33 
>. ( ; 7 2P 1.8S 80. 7W 51 
. ? ?■' S4 '•CBN 1^3.61 33 
«. ;t i, M '. 1 .7N ' 4 ,■» . 4 F 57 
• P«. 48 :,0'j 153,St 1 31 
i. ".') « ?>l 33 

i, i'. ib 27 33 
*, • ; ."5 bl (S2.7N 1 5 ". . 1 W 1 16 

■. Ic 

1 '• 

7 40 

1 3 

44. IH 1i2*0W 3 3 

33 
', :r' <.^ Sfl H.VS 12 ».ab 33 

bl 
'• 7,4N i •J'J.9E 33 

33 
i. ,-; 8 'j9 33.9N 28.Ot S3 

b 
i i 3«) 

2 7 

47 
li.2N bü.6W 72 

33 
I .: «i« 'ib 33 
7 (> P'. 49 6.4 j 154.7E: 80 
' 7 » 5 7 33.^N 137.SL 544 

/ 8 1 7 

4 
23 33 

7 1 1 bH 22 .bN 126.7E 42 
7 ! 6 1 28 33 
7 1 P 2fl 41 i b. 9 r, 173.ÜW 33 
7 lr' ! ^ 3 4 n.bo 167.7E 19 
14 1 •? 1 47 3'/.PN 77.9E 33 

33 

MAG 

5.6 

MCGi MTüT Mb LOCATION REG 
5.92 5.71 SÜLUMUN IJ 15 
3.33 4.20 LUCAL MAN 1.2 tt 

4.82 5.50 LOCAL PMb 8.1 16 
4.63 5.<.0 LUCAL PMÜ 8.2 16 
3.20 4.50 LOCAL PM'j 1,2 16 
4.42 5.00 COLUMBIA / 
3.30 4.60 LOCAL PMO 6.9 16 
4.16 5.10 LOCAL PMÜ 8.0 16 
5.48 5.30 KUKlLt li IV 
5.83 5.33 MALMAMLK« ii 

4.92 5.60 LOCAL PMG 7.9 16 
4.67 5.00 LOCAL PMG 8. 1 16 
4.09 5.10 LOCAL PMG 7.5 16 
5.60 5.20 SANG 1 ML lo ti 
3.69 4.80 LOCAL ATU 4.6 Ju 
4.88 5.60 LOCAL PMG 8.2 16 
4.70 4.35 CENTRAL ALASKA '*i 

5.36 4.87 KURlLt IJ IV 
3.90 4.45 PERU-bRA2lL bOkütw H 
5.55 5.66 NEW HEbRIOES 14 

5.80 5.20 TIMOR 24 
3.77 4.80 LOCAL I SI 4.1 30 
4.03 4.50 lOJKILE IS IV 
4.85 5.50 LOCAL PMü Ö.1 16 
4.Ö9 4.89 « üKAJIL d 
4.32 5.20 LOCAL UUL V.1 4 / 

3.34 4.40 LOCAL ANT 2.1 b 
3.11 3.90 LOCAL ANT 1.6 8 
4.26 5.20 LOCAL PMG 8.^ 16 
4.43 4.20 Ol-h CALIF LOAjl J 

4.26 4.73 NEW GUINEA 16 
4.50 4.50 NEW HfcbKluLb IS 14 
5.57 5.46 MINUANAu PI i.C 

3.98 4.20 CALIFUKNIA OOLf i* 

5.56 4.95 NEAR ECuAUOH CÜASI 8 
5.20 4.77 KURILE IS 19 

S HOKKAIDO 19 
5.47 5.35 SOLOMON 1^ 15 
4.14 5.10 LOCAL PMG 6.9 io 

4.83 5.50 LOCAL PMG 7.0 lb 

5.36 4.78 CENTRAL ALASKA 1 
3.38 4.44 MON I ANA-I L/AHU UOKDLK J4 

4.86 5.60 LOCAL PMo 8.6 16 

5.80 5.36 (LORES ..■4 

5.61 5.07 KORILE IS 19 

3.52 3.80 LOCAL PMG 4.0 lb 
3.76 4.90 SE OF CRLIL 3u 
4.11 5.55 LEEWARD IS / 

4.47 5.30 LOCAL PM(j a^^ lb 
4.^ 5.20 LOCAL PMG 8.2 16 
5.78 5.22 SOLOMON Ii lb 

S HONSHU c   .■ 

3.05 4.40 LOCAL ARL 2.'. 0 

3.69 4.80 LuCAL PMG 7.V 16 

5.90 5.48 HALMAHERA 23 

4.53 5.20 LOCAL PMG 8.3 16 

4.41 3.60 SAMOA IS 12 

5.45 6.00 NEW HEBRIDES IS 14 

4.82 4.60 SINMANG CHINA 2 7 

4.35 5.20 LOCAL PMG 8.2 16 
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MO DA HR MN SEC LAT LONG DEP  MAG  MCGS MTOT Mb LOCATION REG 
1  8 6 26  7 33 4.03 4.50 LOCAL QUE 7.5 47 
1  8 6 1*0   58 33 4.44 4.70 LOCAL ÜUE 8.1 47 
1  fl 7 25 15 33 3.89 4.90 LOCAL QUE 7.5 47 
1  8 9 20 56 33 3.25 3.60 LOCAL ARE 4.5 a 
1  R 15 46 45 31.2N 130.2E 177 5.28 4.68 S OF tCYUSHU JAPAN 2Ü 
1  8 15 52 43 33 3.68 4.80 LOCAL STU 1.5 36 
i a 16 16 58 45.5N 14.5E 33 3.72 4.80 YUGOSLAVIA 36 
i n 19 50  5 17.OS 171.8W 33 5.17 4.50 SAMOA IS 12 
1  8 2 0 "^ 5  9 33 3.98 4.70 LOCAL ANT 2.9 8 
1  8 21 45 26 33 4.28 5.20 LOCAL ATU 5.7 30 
1  9 2  2 38 28.9S 177.4W 71 5.70 4.87 KERMADEC IS 12 
1  9 3 13 26 I8.6N 145.4E 192 5.44 5.00 MARIANA IS 18 
1  ° 6 53 28 10.3S 124.OE 33 5.14 4.50 TIMOR REGION 23 
1  o 10 25 21 33 4.17 5.10 LOCAL OUE 7.4 47 
l  '> 11 43 38 20.OS 168.7E 33 4.32 4.55 NEW HEBRIDES 14 
1  o 14  1 =.2 33 4.92 4.80 LOCAL PMG 8.1 16 
1  9 14  6 30 33 3.78 4.50 LOCAL ANT 3.4 8 
1  9 15 27 33 3.94 5.00 LOCAL PMG 6.7 16 
1  9 17 21  2 33 3.85 4.90 LOCAL ANT 3.3 8 
1 •) 17 35 11 33 3.23 4.10 LOCAL ARE 4.9 8 
1  <J 18 22 33 3.3S 29.4E 33 5.04 4.81 REPUBLIC OF THE CONGO 37 
1  9 21 16  8 4.3S 123.5E 174 5.70 5.30 BANDA SEA 23 
1  9 21 37 29 16.6S 174.8W 270 4.55 4.60 TONGA IS 12 
1 10 5 18 37 18.8N 106.3W 33 4.42 4.26 JALISCO MEXICO COAST 5 
1 10 6 47  4 36.7N 70.8E 193 HINDU K.USH 48 
! 10 13 49 55 33 3.66 3.80 LOCAL ALU 7.8 34 
1 10 17 14  7 52.6N 157.2E 125 KAMCHATKA 19 
1 10 17 41 21 33 4.07 5.10 LOCAL PMG 8.2 16 
! 10 18 54 46 13.IN 146.5E 61 5.35 5.00 MARIANA IS 18 
1 10 20 13  6 4.2S 104.6E 211 SUMATRA 24 
1 11 1  7 28 37.7N 101.6E 33 4.95 4.60 TSINGHAI CHINA 27 
1 11 6 42 41 7.5N 82.5W 33 4.95 4.95 S COAST OF PANAMA 6 
1 11 8 21 52 33 4.07 5.10 LOCAL 1ST 3.9 30 
1 11 11 41 40 35.7N 70.7W 127 8.78 7.70 HINDU KUSH 48 
1 11 11 53 54 33 4.22 5.20 LOCAL PMG 8.2 16 
1 1 1 12 11 42 33 4.86 5.20 LOCAL PMG 8.6 16 
1 1 1 12 12 16 45.OS 75.7W 33  6. 6.04 5.48 S CHILE COAST 8 
1 1 1 14 36 11 12.6N 88.2W 33 5.36 5.02 OFF EL SALVADOR 6 
1 11 14 39 30 33 3.25 4.50 LOCAL ANT 3.8 8 

1 1 1 16  9 37 24.3S 176.1W 55 TONGA IS 12 
1 11 17  5 42 29.4S 178,6W 225 5.17 4.86 KERMADEC IS 12 
1 11 19 59 58 33 4.41 5.30 LOCAL PMG 7.9 16 
1 12 3 40 35 4.8N 76.7W 102 5.67 5.29 N COLOMBIA 7 

1 1? 4 19 28 15.IN 12Ü.5E 83 5.59 5.30 LUZON PI 22 
1 1? 6  2 10 16.7N 98.3W 33 4.84 4.51 OAXACA MEXICO COAST 5 
1 12 6 20 14 36.IN 69.6E 97 5.42 5.03 HINDU KUSH 48 
1 12 9 n  4 •1 .3N 129.3E 112 5.84 4.80 HALMAHERA 23 
. 12 12 12 37 S3.ON 17Ü.6W 105 FOX IS 1 
1 12 10 53 20 33 3.18 4.50 LOCAL PMG 6.7 16 
1 12 20 10 35 33 3.24 4.50 LOCAL PMG 1.7 16 
1 12 23 21 52 7.IN 125.2E 84 5.69 5.16 MINDANAO PI 22 
i  n 2 39 39 32.ON 116.5M 33 3.24 4.23 S CALIFORNIA 3 
l 13 4 16 44 15.75 174.8W 236 4.89 3.50 TONGA IS 12 
i  n 5  9 5H 33 3.28 4.00 S PERU 8 
1 1 3 6 44 2 2 33 4.73 5.10 N CHILE Ö 

1 1 3 7 53  5 2.IN 125.4E 144 6.51 5.75 N CELEBES REGION 23 
1 1 3 12 49 30 6.5S 149.3E 29 5.36 5.90 NEW BRITAIN 16 
1 13 13 ^3 42 14.OS 171.2E 634 4.94 4.89 NEW HEBRIDES IS 13 
1 13 16 21 13 49.7S 163.7E 33 5.07 5.60 AUCKLAND IS 11 
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^0 DA HR MN SEC LAT LONG DEP 
1 1 J 17 2 0 19 32.OS 60.7W 113 
1 1 ^ ?-\ 21 8 33 
1 \t* SO 39 17.2S 168.IE 33 
1  1A ? 18 2 ^2.2N 150.1W 91 
1 IM <3 2 h ? 33 
l 1'. •) SO 31 12.2S 166.6b 145 
1 !<♦ 1 1 19 '•H 21.2S 169.3E 33 
1 l^ IS 3S 16 2U,0S 175.OW 33 
1 1A 1 9 33 2S '♦5.7N 26.6E 132 
1 l^ 1 32 20 68.9N 17.1W 33 
1 IS 2 32 39 13.4N 145.3E 36 
1 lrj i* 2S 1H 33 
; i'.' b 23 10 69.ON 16.6M 33 
1 \b 6 32 3; 37.^.5 73.4W 42 
1 l'j 7 S9 S7 33 
1 !'; ■) i* J Ul 1 0 . 6 S 164.9t 89 
*   l t 1 P 2 2 2'' 36. 7N 102.1E 33 
1  IS 1? /•Q ^.s 33 
i :l> 1 3 B S7 2'..9N 122.Oii 47 
1   IS 1 ^ i - ^r. 33 
* i *) 13 -0 20 11.SN 6 7.8W 33 
1  15 IS t 1b Jb.ÜN 23.9E öl 
1 \b 17 39 r-' 1 7.IS 179.6W 276 
1 l'j n 1 1 ■1 38.2N 75.8E 153 
'. '■ •; •  ■' 2 6 lb 20.ÖS 177.9W 496 
1 IS ?\ 2S 16 
1 IS ?2 17 SO 31.3S 1 j.4W 33 
. 16 '.3 i.S 33 
; ';') 3 IM 6 S^.ÜS 133.5w 33 
! 1b J S2 S6 7.SN 74.5« 33 
". iS •* '.q 12 9.7N 93.9L 70 
: .( t, '? 2<. 33 
; us ■■> '.<» S2 SI .3N 179.0* 38 
1 lh t 3H «fO S'..2N ;4.9w 33 
; i'. ', '.'4 S7 S«..3N 3 5.2W 33 
. i.- ■j JC 16 

'.  ü i ' / 2^ «•1.1N ■41.IC 33 
. lo ;.;■ i2 3 7 S'«.<»N 35.OW 33 
. !•) l<« 't. 16 33 
; I-. 1 s •. 1 7 2 ^ • 0 S oö.2w 150 
i I-, ', 1. 36. 3N .'C.3F 243 
i 16 16 1 2 3^.ON 136.8E 33 
1 16 16 21 8 1 1.1S I11.6E 94 
! 16 2C 2 39 33 
1 16 20 16 23 33 
1 16 ?0 20 S6 U,2S 76.2W 190 
1 16 ?1 8 39 11.IS 111.6E 94 
1 16 72 20 kQ 33 
1 16 ?? ^.3 32 
l 17 3 27 2 ^.3.65 83.AW 33 
1 1 7 3 S2 ^2 52.3N 152.5E 454 
1 1 7 <t 22 22 lc.6S 78.7W 46 
1 17 h '.2 1*3 S.3S 151.7E 72 
1 17 S '»4 3 33 
l 17 s S6 S4 14,ON 120.6E 207 
1  1 7 1 ? 1 1 4 33 
1  1 7 1 7 1 9 Sl 33 
1  17 19 31 13 7.6S 75.3W 201 
1 17 2C '. 1 U 2S.6N 125.2E 140 
1  1Ö 3 12 6 33.IN 135.Bt 425 

MAG 

5.3 

5.? 

MCGS MTOT MU LOCATION 
3, 48 4.70 SAN JUAN ARGENTINA 
3. 65 3.70 LOCAL PMG 3.5 
6i 24 6.10 NEW HEBRIDES IS 
4, 49 4.26 CENTRAL ALASKA 
3. 75 4.90 LOCAL UUt 7,5 
4. ,07 4.70 NEM HtbKlüLS IS 
5. .51 5.07 LOYALTY IS 
4. .26 5.20 TONGA IS 
4, .63 4.73 RUMANIA 
5 .07 4.56 DENMARK STRAIT 
5 .68 4.95 MARI ANA IS 
3 .20 4,50 LOCAL MAN 1,2 
5 .20 4.71 JAN MAYtN RtOlüN 
4 .42 4.27 CHILL CUAST 
4 .53 5.30 LUCAL PMG 8,4 
5 .68 5.10 SOLOMON IS 
4 .22 4.20 TSINGHAI CHINA 
4 .88 5.60 LOCAL PMG 8,2 
5 .65 5,27 FORMOSA COAST 
3 ,59 4,80 LOCAL ARE 4.2 
3 .75 3.Ö0 N NICARAlioA i.uAjI 
4 .93 4,70 MED1TERKANtAN oLA 
4 .71 4.96 FIJI IS 
3 .41 3,90 N INDIA 
5 .59 5,39 FIJI IS 
3 .03 4,40 LOCAL ATU 1.6 
5 .69 5,43 S ATLANTIC OCEAN 
i .25 4,50 LOCAL ARE 3.6 
5 .83 5, 16 o PAUF 1C OCLAN 
4 .42 4,48 COLOMblA 
4 .73 4,80 NICOUAR IS 
3 .23 4.50 LOCAL ANT 3.7 
5 .64 5.08 ANDREANUF IS 
4 .83 4.45 SW OF ICELAND 
5 .01 4.67 SW OF ICELAND 
3 .04 4.40 LUV.Au AN I 3.J 
4 .19 4,50 NE IJRH.EY 
4 .89 4,56 SW OF ICtLANu» 
3 .68 4.65 N CHILL 
4 .64 4.90 N CHILE 
2 .25 3.70 HINDU KUSH 

S HONSHU COAST 
5. 75 5.00 S OF JAVA 
4. 27 5.20 LOCAL PMCJ b,i 
3. 66 4.HO LOCAL UUL 7.3 
3. 48 4.65 PERU 
5. 38 5.17 S OF JAVA 
3, 86 4.90 LOCAL PMG 6.9 
3. 04 4.40 LOCAL PMG 5.7 
4. 62 4.53 W OF CHILOE CHILE 
4. 48 4.10 SEA UF OKHOTSK 
4, 05 4.50 OFF PERU COAST 
4. .45 5.30 NEW BRITAIN 
4, .83 4.40 LOCAL PMG 4.4 
4 .81 4.50 LUZON PI 
3 .29 4.00 LOCAL NNA 4.S 
3 .53 4.70 LOCAL NNA 3.8 
4 .17 4.72 PERU 
5 .72 5.32 RYUKYU IS 
5 .08 4.87 S OF HONSHU 

REG 
8 

16 
14 

1 
4/ 
14 
14 
12 
51 
40 
17 
t2 
4U 
9 

16 
15 
27 
16 
21 
8 
5 

30 
13 
48 
i2 
30 
37 
Ö 

•»i 
7 

24 
b 
1 

;><; 

o 
3C 
32 
0 
o 

40 
2J 
24 
lb 
4? 
B 

24 
16 
16 
9 

4 6 

b 
IS 

lb 

22 

a 
8 
b 

20 

20 
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.-■ -■■ •,■*:   ■ ■ ■ 

0 HA HK MN SEC LAT LONG DEP 

1 1H b 4 12 33 

1 18 b '.2 32 U.9S 167.6E 66 

1 18 ■) 40 18 32.05 117.IE 35 

1  IB ■J S2 11 33 

i ia 12 31 50 46.5N 154.2E 33 

1 18 21 16 38 1 l.OS 167.OE 33 
1 lo 2 3*. 6 38.8N 74.BE 33 

i ii 3 2b 7 33 

1 19 6 3 18 33 

1 I« 7 <t 53 33 

1 1" 7 22 24 40.9N 142.4E 33 
1 10 9 2^. 3 33 

1  1" 10 Üb 5Q 33 
1 l« 19 2<? 4 16.9N 85.OW 33 
1 19 19 50 59 17.ON 85.OW 33 
1 20 19 2 23.7S leo.oE 550 
1 20 8 56 6 51.9N 173.2W 30 
1 20 9 2'. 40 44.9N 110.9W 28 
1 2 • 10 56 51 50. 3N 129.4W 31 
1 20 12 1 36 33 
1 2J 13 16 27 26.4N 110.7W 27 
1 20 19 2 55 lü.lS 161.5E 97 
l 20 1 9 24 18 33 
1 20 22 21 29 26.7N l 1Ü.7W 37 
I 20 22 37 29 15.4S 167.7t 107 

i n A 15 SO 34,33 69.7W 183 
! 2 1 '. 25 5 "^.IN 157.4E 33 
1 21 L /.H 1 5.5', 149.OE 173 
1 21 7 45 60.53 27.2W 33 
1 21 7 38 57 9.3N P.3.0W 86 
i :i Ö '.2 53 33 

1 21 V «1 1 33 
i 2; 9 46 3'. lo,73 177.4W 543 

1 21 10 35 39 3.03 136.2E 57 

i ?: 1 i 56 lc 2,7.'. 150.1E 50 

i  ?\ \u '.7 ■) «.'5,5N I51.2W 67 
1 21 16 1 1 39 33 
i 2 ! 18 15 4 1 Itt.OS 1 7!>,4W 64 

1 ?\ i n S6 4 1 4,3.S 152.5E 1 10 

1 21 2 0 2 59 33 
1 21 2C 2 6 / 33 
1 21 2 1 2 27 33 
i ? .^ n 5 5 16 31 .5N •39. 3f 3? 
1 2 2 H 52 33 i 1.33 74.7* i? 
1 2.' ! 1 29 41 30.8 3 72.2W 33 
1 ?.• I ': 2 ? 36 25,3 0 179.5L 5 3Ü 
1 .:,• ! b ? 14 4M,3N 155.2t bo 
1 .•., '.f. 1 I 4,- 4P .4N 155.?K 5D 
1 22 • 7 7 10 14,?S 168.5t 33 
1 22 1 * f./. 37 1 ^ . 2 3 177.6W 546 
1 22 ■j ■; 1 6 ^.5^ 146.6t 9? 
1 2T 'i 39 23 48.9N 156.06 50 
1 21 i (, 39 40 22.63 17H.3W 299 
1 .M 2 ! 1 34 3 3 
1 ; • .: •i? ,' n.4N bJ.KW üo 
1 .' •■• 1 ?r. : 1 t.. 0 3 112.6F 4') 3 

1 2'. ; ,' 1 '. 52 1 ... 1 S 160,fi>: 33 
; > u 1 ." 0 : 1 •■ .?■• 1 7 (.f,w 33 
)    ? ■' i i 31 51 33 
1 ? ■< 1 v 42 23 2 8.6N 56.4fc lUO 

MAG MCG3 MTüT Mb LOCAMON KEG 

3.29 4.10 LOCAL (JUt 7,4 47 

3,84 4,10 NEW HEBRIDES IS 14 

4,08 4,50 W AUSTRALIA 38 
4,53 5,30 LOCAL PMG 7,7 16 

5,15 4,70 KURILE IS 19 

5.94 5,76 SANTA CRUZ IS 14 

5,08 4,80 SINKIANG CHINA 27 

4,96 5,60 LOCAL PMG 8,6 16 
3.11 4,50 LUCAL AN! 3,5 B 
4,50 5,30 LOCAL PMG 8,2 16 

4,96 4,60 S OF HOtC<AIDO JAPAN 19 
4,05 4,40 LOCAL PMG 3,5 16 
3,27 4,60 LOCAL PMG 2,9 16 
4,54 4,55 OFF N HONDURAS COAST 7 
4,46 4,36 OFF N HONDURAS COAST 7 
5.11 4.90 HJI IS 12 
5.24 4.72 ANORtANOF IS I 

YELLOWSTONE PARK, 34 

4.02 3.80 VANCOUVER IS REGION 2 
3,93 5,00 LOCAL ANT 3,3 a 
4,16 4,40 CALIFORNIA GULF 4 

3,92 4,53 SOLOMON IS 15 

3,43 4,70 LOCAL ÜAG 3.5 22 
3,51 4,47 CALIFORNIA GULF 4 
4.79 4.96 NEW HEbRIDES IS 14 

4.38 4.37 MENDÜZA ARGENT INA 8 
5.67 4.90 S KAMCHATKA 19 
4.49 5.13 NEW BRITAIN 16 
5.32 5.02 SANDWICH IS REGION 10 
3.84 4.60 PANAMA-COSTA RICA 6 
3.99 4.75 LüZON Pl ^^ 
4.52 5.30 LOCAL AKL 6,4 e 
5.52 FIJI IS 12 
5.26 5.22 W NEW GUINEA 16 
5.23 5.50 NEW IRELAND 15 
4.56 3.80 KENAI PENINSULA 1 
3.29 4.60 LOCAL PMG 4,0 16 
4.59 4.50 TONGA IS Xt 
4.14 5.10 NEW IRELAND 15 
3.52 4.70 LOCAL PMO 4.0 16 

3.17 4.50 LOCAL MAN 2.C 22 
3.75 4.30 LOCAL Oüt 7.5 4 7 

4,?2 3.40 IUJET 26 
3.80 4.15 PERU 8 

4.15 4.43 CHILL COAST 8 

3.78 5.30 3 OF FIJI 1j 12 
4.59 4.30 KURILt 13 19 

4.62 4.20 K.URILE IS 19 
5.01 6.30 NEW HEBRIDES IS 14 

3.32 4.70 M J 1 IS 12 

5.21 5.06 t NE* GUINEA 16 
KURILE 13 19 
3 t IJ 1  IS 12 

3.79 4.00 LOCAL UUL 6.6 «.7 

4,99 4.60 ul-^ VtNtZULLA CuAjT 7 

5. 11 5.10 JAVA SEA 24 
5.00 4.94 SOLOMON 13 15 

5.26 4.85 TONGA IS 12 
4.72 5.ir LOCAL PMG 12.1 16 
4.82 4.74 3 IRAN 47 
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Mü DA HR MN SEC LAT   LONG DEP 

1 ,>'. 18 'J8 12 33 

1 ?'. Pl  4 ^0 3 3 

i ?<>   />! A3 13 A7.bN 121.9W 33 

1 ?i*   ??   ?7 ^P 8.ON 126.8E 67 

1 /'» .•'? '»A lf> 8.ON 126.6E A A 

j .■><. ,'3 ??    \h '.7N 126.OF: 150 
1 ;■■     ', V> 61.9N 1A8.9W 78 

i Jb    16  6 2Ü.35 169.6t 135 

1 .":    bb    15 33 

i , '• ,:•'. ic 36 11.CM 127.üb 70 

1 .":  b <. W 1 33 
i ys ]i? 49 U2 21.8N lA3.aE 190 

; ; s i 3 IM bl.AN 178.IE 3 3 

; ^;; l-« 3?  ^ A.6', 1A7,AC 33 

1 ^'j '<. 3 3 <"< 33 

1 /b ! ■.■ bb   SU 33 

• ,"? 16 l^  H 2 1.10 179.2W 60 3 

1 ;•)    16 bb '«0 1 7.b5. 1 /6.2W 33 

1 «ro '.b '.9 b^ 33 

i ?b rn ?i 3? 19.OS 17 3.3W 129 

; ;'6  3 ?/ ?? 66.6N  13.6F 

. . t.   : bK  '• 'i.6N   9.2irt 33 

- '.8 UU 33 

■, ;6 !3 '.6 3 7 33 

1 c'o !<.  3 19 33 

: ?f. !'< i,1 r Ib.7;. | 72.9W 3 3 

:  /-r. ?1  ?.■ "1 <.,bN  7f,.bW 92 
1  ■> 7  '" S "  ^7 Ib.2?. 1 7b.3W 8b 

! P ■   1   6 "SS 2b.6N 128.'F 61 

i r.ft 3'. 6*-.IN 162.Art 33 

: ,• ■ ^ i ?c '.A.7N  10.Oi. 
1 ;v  3    38 31.6N 1 lb.7w 33 

1 ?7 11 Ui   36 b9.AN lb3.AW 9 A 

1 ^7 1b ^A Ah AA.3N 1 lA.bW 31 

1 ?7 1b 3ri \b 26.2N 127.9E 109 
1 ?7 16 Al 29 33 

1 ?7 16 b? A0 10.bS 16b.Ot 1C7 

1 P' IB A6 1A b.2S 152.3E 7 2 

1 ;.7    19 3b 1A A1.2N  A9.8E 33 

i ^Ö  2 12 1'. 10.85  76.7w 105 

1 Crt  2 20 AA 33 

1 ?B  '«  b 30 A3.bN IAA.6E 33 

1 28  b 27 18 16.85 173.5W 88 

]    ?»      7 A7 33 16.75 172.bW 15A 

1 2b  9 £,1 AO 33 

1 28 10  3 21 b2.AS 159.6F 33 

i 28 10 39 31 19.05 169.6E 220 

1 28 11 1A 3b 33 

1 28 12 12 19 2.65 1A9.9E 33 

1 28 12 bb 13 33 
1 28 '3    bO 5A.7N 161.6W 33 

1 28 13 A9 bb bb.8N 162.9W 33 
1 28 13 bO 28 19,75 178.1W b87 

1 28 16  7 19 31.25 177.7W 33 

1 28 17 Ob 11 29.85 178.AW 1Ö2 
1 29  1 31  6 21.8S 178.7W 120 

l 29  3 3b 36 33 

1 29  A 31 30 b.8N  78.AW 31 

1 29  7 2b A8 A.75 lb3.bE 126 

1 29  7 27 18 12.75  66. IE 33 

MAG MCGS MTOT Mb 
A.97 b.60 
3.18 A.bO 
3.70 A.Ü3 
6.11 5.3A 
5.03 5.13 
A,66 A.63 
3.86 3.70 
5.7A 5.19 
3.38 3.80 

A.7 

5.9 

6.5 

6.6 

3.97 
5.60 

5.00 
5.15 

5.11 A.65 
5.28 b.16 
3.19 A.20 
3.75 A.90 

A.69 b.10 
3.33 A.60 
5.65 A.87 

A.Al 5.30 
3.76 A.80 
3.AB A.70 
A.A6 A.A2 
A.87 A.72 

5.62 5.13 
6.20 

3.70 
A.88 
A. 26 
A.21 
3.1 1 
5.22 
b.AA 
5.66 
5.39 
3.55 
5.A2 
2.26 
3.91 
A.A2 

5.38 
A. 38 
o.37 
A. A 5 
6.Ab 
5.7A 
A.91 
5.18 

A.Al 
A.51 
A.63 
A.65 
A.05 
5.10 
5.20 
5.63 
5.12 
A.30 
A.88 
3.60 
3.90 
5.30 
5.60 
5.0A 
5.30 
5.A9 
5.30 
5.71 

5.03 
5.0A 

5.59 5.20 
3.1b A.bO 
A.AA A.63 
5.AA b.33 
5.A6 b.30 

LUCATIÜN HtG 
LUCAL PMC 7.6 16 
LOCAL PMlj A.3 16 
rtASHlNGTUN 2 
t MINDANAO COA5T 22 
MINDANAO PI 22 
NEAR MINDANAO COA'jT 22 
5 ALASKA 1 
LOYALTY IS 1A 
LUCAL PMO 3.A 16 
NEAR E MINDANAu COASf  2t 
LUCAL PMü A.l 16 
MARIANA IS REUIUN 18 
RAT IS 1 
N NErt ÖUINEA COAbI 16 
LOCAL NNA 3.7 8 
LOCAL PMG 6.7 16 
FIJI IS REGIUN 12 
TUNGA lb U 
LUCAL PMlj A.Ö 16 
TUNGA 15 U 
W NORWAY CUAST AO 

JAN MAYLN IS "O 
LOCAL LUN 6.A 3 
LUCAL TUL 6.A 31 
LUCAL AN I 7.5 Ö 
TONGA IS U 
COLOKÖlA Ö 
TONGA IS 12 
RYUKYU IS 2C 
5EWARD ALASKA 1 
N ITALY 31 
DAJA CALltuRMA J 
(.rjLF UF MLAOT./. j 
iDAMU i* 
RYOKYu 15 2C 
N CHILL ö 
bANTA CKJ2 lu lb 
NEW BRI IA IN lb 
CASPIAN StA 30 
CENTkAL Pcku Ö 
N CHlLr. Ö 
S CUASI MvMkAIDU JAPAN  19 
TONGA IS 12 
TONGA IS REGION 12 
LUCAL UJL 7.6 A7 

MACUoERlt lb 11 
NEW MEbRlDES lb IA 
LUCAL PMü 7.9 16 
NEW ÜR1TAIN lb 
LOCAL KUN b.b 30 
ALASKA PENINSULA 1 
ALASKA PENINSULA 1 
FIJI IS 1^ 
KERMADEC IS 1^ 
KERMADEC IS 1 <: 
F i j i  i s i <; 
LUCAL AN1  3.A Ü 
5 OF PANAMA b 
NEW 13RITA1N lb 
INDIAN OCEAN J3 
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MO DA HR MN SEC LAT   LONG DEP  MAG 

1 29  8  1 27 40.3N 144.2E 27 
1 20  0  5 19 33 
1 ?q  9 ?1 14 49.7N 154.9E 126  6.4 
1 2Q 16 54  3 15.25 173.4W 33 
1 29 18 18 32 33 
1 ?n   70 31 27 21.5S  68.6W 73 

1 29 21  7 57 12.9N 143.2E 144 

1 2" 22 50 23 52.7N 168.4W 33 
1 10  4 IQ 56 54.8N 161.6W 33 
1 30  5 51  1 44.9N 110.8W 33 
1 30  6  B 25 .2N 123.4E 33 
1 30  7  8 40 33 

1 30  9 51 24 50.8N 157.4E 31 
1 30 10 10  4 55.6S  28.3W 33  6.8 

1 30 10 33 59 29.7N  80.5E 57 
1 30 14 41 32 33 
1 30 23 05 10 39.8N 104.6W 33 
l 31  3  9 58 63.5N 149.4W 56 

1 31  4 46  8 68.2N  12.OE 
1 31  5  6 46 27.9N 126.3E 33  6.1 
1 31 11 27 30 54.7N 161.7W 33 
l 31 11 32 20 33 
1 31 15  7 35.8N  21.9E 33 
1 31 16 21 53 21.55 178.1W 373 
13117  6  4 41.4N  50.2E 33 
1 31 18 44 52.7N 168.7W 33 
1 31 19 10 23 54.2N 167.5E 53 
1 ^1 20 31 50 10.6r, 165.2E 50 
1 31 21 12 34 33 

MC DA HR MN SEC LAT   LONG DEP  MAG 
2  1  3 58 58 
2* 1  8 45 12 33 

2  1  9 45  4 6.5S 159.IE 144 

2  1 10 16 34 3.OS 131.OE 33 
2  1 22 42 15 10.85 178.7W 200 

2  2  4 51  8 16.25 178.OE 33 
2  2  7 50 45 0.25 120.2E 50 
2  2 11 48 20 19.75 174.6W 77 

2  2 11 51 42 39.ON 122.8W 33 
2  2 '.2  9 37 39.ON 122.8W 33 • 
2  2 16 38 48 7.15 15.5.7E 96 
2  2 13 58 19 36.8N 121.5W 16 
2  2 16 43 20.1N 121.7E 33 
7  2 18  1 13 51.3N 170.1W 33 
2  2 l^ 32 15 18.8N  81.5W 71 
2  2 21 12 15 11.4N  6Ü.7W 70 
2  2 21 25 38 13.9N  92.1W ?3 
2  2 23 14 57 33 
2  3  1 48 23.95 179.7W 500 
2  3  4 23 28 15.IN  92.OW 166 
2  3 1118  8 8.85  75.8W 33 
2  117 5214 7.6N  77.1W 33 
2  1 14 25 30 70.ON  21.2W 33 
2  4  117  3 6.35 149.IE 36 
2  4  3 30  4 1Ü.7N  60.7W 175 
2  4  4 21 48 33 
2  4  5 14 26 27.3N  54.2E 34 

MCGS MTOT MB   L0CA1I0N REG 
4.33 4.20 UFF COAST HüNSMO JAPAN 19 
3.58 4.80 LOCAL ARt 5.2 8 
6.16 5.50 KURILE IS 19 
4.00 4.70 TONGA IS 12 
3.48 4.70 LUCAL PMG 3.6 16 
5.63 5.25 CHILE-BOLIVIA büRDLR 8 
5.47 5.48 MARIANA IS 18 
4.85 4.90 FOX IS 1 
5.57 5.01 ALASKA PENINSULA 1 
2.50 4.10 YELLUWSTUNE PARK. 34 
4.97 4.85 N CELEBES 23 
3.85 4.90 LOCAL PMG 3.3 16 

5 KAMCHATKA CoAbI 19 
6.91 5.80 SANDWICH IS REGION 10 
5.28 5.07 INDIA-NLPAL 26 
3.94 4.30 LOCAL PMG 3.8 16 

3.20 COLORADO 34 
4.64 4.35 CENTRAL ALASKA 1 

W NORWAY COAST 40 
6.24 5.72 RYUKYU IS 2Ü 
5.47 5.00 ALASKA PLNINiULA 1 
4.11 5.10 LOCAL PMG 6.9 16 
4.34 4.85 IONIAN SEA 30 
4.91 5.20 FIJI IS 12 
5.24 5.07 TURKMEN SSR 29 
5.43 5.05 FOX IS ALLUTIANa 1 
5.25 4.60 BERING StA 1 
4.65 5.04 SANTA CRUZ IS 39 
3.63 4.80 LOCAL UUL 6.1 47 

MCGS MTOI MB   LOCATION REG 
3.03 ^».30 LOCAL LAN 1.6 47 

3.10 4.40 LOCAL PMG 4,1 16 

3.46 4.50 SOLOMON IS 15 

4.45 4.45 CERAM REGION 16 

FIJI IS 12 

5.37 4.10 FIJI IS 13 
4.50 4.15 SUMBA STRAIT 24 

5.12 ^»fb   TONGA IS 14 
3.40 LAKE COUNTY CALIF 3 

2.61 4.10 LAKE COuNlY LALlF 3 

3.18 4.25 SOLOMON IS 15 

2.75 3.60 SAN BENITU CALIF 3 
3.66 4.75 ÖATAN IS 21 

ANDREANOF IS 1 

4.74 4.50 CAYMAN IS 7 
3,5            LESSER ANIILLES 7 

4.80 '♦.'»3 W GUATEMALA COAST 5 

4.73 5.20 LUZON PI 22 
4.96 4.63 1- 1JI IS 12 
4.92 4.27 W GUATEMALA COAST 5 

3.41 4.10 PERU 8 
5.34 4.85 VENZUELA-COLOMBIA 7 
4.24 4.50 S GREENLAND 40 
4.61 4.70 NEW BRITAIN REGION 16 

4.3             LESSER ANTILLES 7 
4.40 4.60 LUZON PI 22 

4.50 4.53 S IRAN 29 
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MO DA HR MN SEC LAT   LONG DEP  MAG  MCGS MTOT MB   LOCATION REG 
2 ^  7 18  6 27.7N  54.6E 33 4.84 4.65 S IRAN 29 
2 4  9 17 20 17,4S 178.8W 552 5.58 5.20 FIJI IS- 13 
2 4 10  4  3 51.6N 176.6W 33 4.66 4.00 ANÜRLANüF-ALtUTlAN 1 
7 4 12 28 38 5.IN  82.4W 45 5.26 4.65 S OF PANAMA 6 
2 4 15  4  5 17.3S 167.9E 33 4.96      NEW HEBRIDES IS 14 
2 4 16 15 23 26.IN 124.IE 33 RYUK.YU IS 20 
2 4 18    41 16.5S 173.6W 33 2.25 3.90 SAMOA Ib 12 
2 i. 18 14  3 33 3.59 3.80 LOCAL luC 6.4 34 
2 4 20 57 11 48.2N 153.9E 57 KURILE IS 19 
2 4 ?2  1 56 33 4.67 5.40 LOCAL NNA 4.4 8 
2 4 23 20 27 33 4.90 5.30 LOCAL ODE 7.6 47 
2 4 73 21  9 48.5N 154.9E 85 6.08 5.36 K'JRILE IS 19 
2 5  1 47 50 123.8E 164 4.35 4.30 CELEBES REGION 23 
2 5  4 20 56 33 3.98 5.00 LOCAL ARt 6.5 8 
2 5  5  4  3 19.2N 147.IE 38 5.43 4.97 MAR I ANA IS 1« 
2 5  7 19 30 59.4N 156.4W 33 5.10 ALAb^A 1 
2 <>  7 ?9 44.3N 114.5W 33 3.04 4.40 CENTRAL IDAHO 34 
2 5 12  8 20 53.7N 165.4W 33 5.33 4.90 FOX IS ALEUTIANS 1 
2 5 12 21  6 47.3N  11.6E AUSTRIA 36 
2 5 14  3 17 31.8S 179.4W 137 4.81 4.90 HERMADEC IS 12 
2 5 17 49 38 14.2N  94.OW 33 5.24 4.70 CHIAPAS MEXICO CUAST    5 
2 5 19 29 30 31.9S 1 79.0W 68 iCERMADEC IS 12 
2 5 20 39 21 38.4S  73.2W 41  6.1 6.34 5.39 CHILt COAST 9 
2 6  1 21 29 38.4S  73.6W 33  5.4 5.66 4.95 NEAR CHILE Ct/AST 9 
? 6  ! 42 58 33 4.05 5.00 LOCAL MAN 2.2 22 
2 6  1 55 59 7.9S 119.9E 306 3.33 3.80 FLORES SEA 22 
2 6  2 31  8 6.8S 123.5E 637 5.17 4.90 FLORtS SEA 24 
2 6  3 27 56 6.eN  73.?W 108 5.72 4.99 COLOMBIA-VENtZuLLA 7 
2 b      5 41 23 5.3S 145.OE 90 3.92 4.55 NE NEW GUINEA COAST    16 
2 b  5 53 53 18.IS 1 77.6»< 500 4.60 4.75 FIJI IS 13 
/ 6  6 16 39 14.9N  95.OW 33 3.70 3.60 CHIAPAS MEXJCO CUAST   5 
7h      7  1 47 7.4N  82.6W 61 5.35 4.81 NEAR S PANAMA COAST    6 
7 6 10 20 26 3.55 146.OE 33 5.44 5.24 BISMARCK SEA 16 
? 5 12 46 26 22.2S 171.3E 101 4.77 4.80 LOYALTY IS 14 
2 6 14 13 27 33 3.76 4.50 LOCAL PMG 3.8 16 
2 6 17 35 46 Ü.OS 124.IE 110  4.2 5.43 3.70 MOLUCCA SEA 16 
2 6 18 17 10 55.6N 166.!E 33 5.44 5.03 KOMANDORSKIE IS         1 
2 6 20 11 54 33 4.11 4.50 LOCAL PMG 5.5 16 
2 6 20 46 51 56.7S  28.8w 33 5.02 4.50 SANDWICH IS 10 
2 6 21 43 16 28.2S  67.4W 19 5.79 5.06 ARGENTINA 8 
7 7  1 23 42 17.7S 178.7W 559 4.3  4.69 4.48 FIJI IS 12 
2 7  ?  A 36 8.25 11«>.4F 51 4.25 4.40 SUMBAWA 24 
7 7  1 29 42 59.AS 147."E 33 5.0  5.44 5.10 SW OF MACUUARIE IS    45 
</ 7  5  9 43 33 3.29 4.60 LOCAL Out 7.0 47 
2 7 12 12 31 36.4N  70.8E 214 3.7  3.48 4.65 HINDU KUSH 47 
2 7 14 56 22 1.0N  99.IE 33 NW SUMATRA 24 
2 7 15 4/. 28 15.2S 173.6W 33 3.19 4.50 SAMOA IS 12 
2 7 16 44 45 14.4N  53.3E 33 5.10 4.00 ADEN GULF 33 
2 7 17  8 18 26.5S 176.6W 33 4.8  5.07 4.82 KERMADEC IS 12 
2 7 17 36 53 14.7N 119.6E 151 4.5  4.47 4.90 OFF W LUZON COAST 22 
2 7 20 II 43 33 3.35 4.10 LOCAL PMG 4.2 16 
7 8 00  7 11 3.65 130.4F 6,0 CERAM 23 
2 8  2 29 26.9S 176.7W 190 4.7  4,60 4.20 KERMADEC IS 12 
2 R  4  7 28 54.2N  35.OW 33 4.25 4.00 N ATLANTIC OCEAN 32 
2 R  (S  3 10 26.6N  55.2E 33 4.1  4.79 4.90 PERSIAN GULF 29 
2  P  8 39 50 33 4.00 4.70 LOCAL PMG 5.8 16 
2  R 10  2 15 54.IN 159.8E 33 4.1 E KAMCHATKA 19 
2  R 13 26 21 50.9N 156.6E 63 4.4  4.09 4.00 KAMCHATKA 19 
2      8 18 18  7 12.9S 170.2E 628 4.95 4.90 NEW HEBRIDES IS 14 
2  8 22 30 27 46.7N 153.6E 56 4.2  4.85 4.55 KURILE IS 19 
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■ 

10 DA H^ MN SEC LAT LONG DEP  MAG  MCGS MTOT Mb   LOCATION RLG 
2 B 2 2   4 0 30 14,05 70.3W 186 3.52 4,90 b Pf-.RU 8 
> i) 2.    14 41 20.35 169.1fc 48 LOYALTY 15 14 
1 0 3 S3 6 36.4N 137.9E 33 4.4 5,18 4,70 HONSHU JAPAN 19 
-1 
L Q ■> e>c 4 7.35 130.3E 220 4.3 4.72 4.70 TANIMBAR IS 24 
? O 7 SQ 52 51 .2N 179.8W ?3 4.5 5.75 5,03 ANDREANOF IS 1 
■i '1 8 36 26 15.05 167.4E 127 4.5 5,23 4,90 NEW HEBRIDES IS 14 
2 0 16  5 3 43.7N 150.6E 33 4.8 5,32 4,67 KURILE IS 19 
2 ') 16 55 35.95 177.9E 172 4.8 5,21 4,90 OFF NEW ZEALAND COAST 11 
1 9 17  7 59 24.05 179.IE 550 4.7 4,98 4,65 S OF FIJI IS 12 
> '/ -•'C -O 20 44. 5M 27,9W 33 AZORES RtOION 32 

n ?1 47 21 33 3.40 4,00 LOCAL PMG 3.6 16 
P O ?3  1 18 21.75 I 76.9W 66 4.8 4.80 4.53 TONGA IS 12 
T 10 3 44 5 33 3.73 4.80 LOCAL ARE 5.6 8 
) in 5  2 34 7.8N 83.4W 33 4.0 S PANAMA 6 
? 10 5 1C 40 54.IN 166.5W ?3 4,1 4,94 4,50 FOX IS 1 
2 10 6 48 31 52.ON 108.IE 27 4,60 4.40 LAKE BAIKAL USSR 28 
2 10 7 37 44 17.35 177.4W 343 4.7 6.40 3.80 HIJI IS 13 
1 n 11 11 48 33 3.47 4.70 LOCAL PMG 3.5 16 
? IU 1 1 22 S9 14.15 167,IF 132 5.04 5.70 NEW HEBRIDES IS 14 

? 10 12 42 42.4N 142.IE 54 4.3 5.15 4.95 S HOKKAIDO JAPAN 19 
1 10 15  5 25 53.5N 33.4W 41 4.9 5.07 4.71 N ATLANTIC OCEAN 32 
2 10 16 36 11 44.6N 28.1W 33 5.29 4.70 AZORtS IS 32 
c 10 21 35 48 44.6N 147.8E 67 5.0 5.89 5.20 KURILE IS 19 
2 10 2T 2r 1 4.IN 126.3E 4 0 4,3 5.14 5.00 CtLEÖtS SLA 23 
-► 11 4 36 30 29.85 179.IE 528 4.6 4.80 4.40 KtRMADtC IS 12 
i 11 5 42 50 33 3.80 4.10 LOCAL ARE 6.2 8 
/ 11 ' 16 14 19. 75 177.7W 54 3 4.7 4.74 4.70 TONGA IS 12 
■> 11 '.0 36 16 45.9N 15.''E 5 YUGOSLAVIA 36 

11 10 56 25 24.65 179.BE 491 4.5 5.08 4.90 KEKMAULC lb 12 
2 11 12 22 26 15.75 174,7W n 4.8 4.81 4.30 TONGA IS <i3 

11 15  5 39 67.6M 146,7W 33 4.42 4.23 ALA5KA 1 
2 11 2 3 26 15 33 4.70 5.50 LOCAL AKt 6.0 8 

1? 26 19 1 7.7N 122.3E 33 4.5 5.52 4.77 W LUZON COASI 22 
2 1? 28 Q 33 3.51 4.30 LOCAL ARE 5.7 8 
2 ]2 34 6 36.35 96.9W 33 4.91 4.60 SW OF EASTER IS 43 
2 \? 2 17 IB 3.00 4.40 LOCAL NNA 1,3 8 
2 \2 2 34 17 33 4,15 4,60 LOCAL PMO 5,6 16 
2 12 7 14 10 21.75 169.8E 30 LOYALTY IS 14 

-> 12 8 43 37 19.ON 10 7.4W 33 4.4 4,32 4,13 KtVlLLA GIGEUO 15 5 
2 \2 14 22 03 3,05 4,40 LOCAL PMG 3,8 16 
2 \? 1 5 0 4 6 5 1.5N 177.ow 33 3.7 5,07 4.60 ANDREANOF IS 1 
2 \2 ) 7 43 50 6.75 147.IE 120 4.8 5.35 5.90 N NEW GUINEA COASI 16 
2 \? 23  7 28 17.85 17B.6W 593 5.5 5.35 5.17 FIJI IS 12 
2 n 22 ■51 13.4N 91 .0W 116 5.0 5.13 4.52 S GUAIEMALA COA3I 6 
2 i i 30 2 33 4.19 5.10 LOCAL AKt 4,5 8 
7 13 1  34 40 13.ON 57.9E 33 4,79 4,70 ARABIAN SLA 33 
"> 13 2  I' 5 33 4.67 4.40 LOCAL ARE 6.6 8 
2 1 3 3 06 38 27.6N 55.IE 33 3.9 S IRAN 29 
2 1 3 4 41 55 33 3.69 4.60 LOCAL ARE 4.7 8 
2 13 8 50 2 24.5N 121.8E 33  7 .2 7.17 6.22 N FORMOSA 21 
2 1 3 o 30 34 24.8N 121.7E 33 5.4 5.87 5.20 N FORMOSA 21 
2 13 12 45 10 40.5N 15.8E S ITALY 31 
2 13 14  14 35 23.95 1 75.8W 100 4.7 4.04 4.20 IÜNOA IS 12 
2 13 15   1 53 33 3.21 4.40 LOCAL ARE 6.0 8 
■) 1 3 18 13 55 9.95 160.8E 29  6 .2 6.44 5.78 SOLOMON 15 15 
2 13 19  2 7 24.6N 122.IE 33 5.0 4.97 5.00 N FORMOSA 21 
2 1 3 10 55 16 1 1 .6N 57.7E 33 4.99 4.55 SOCOTRA REGION 33 
2 1A 23 46 28 19.6M 143.7E 156 3.9 MARIANA IS 18 
2 14 6 48 30 10.15 160.3E 64 5.1 4.61 5.20 SOLOMON IS 15 
? \tt 7  4 40 7.25 128.2E 197  6 .1 6.38 5.75 BANDA SEA 23 
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MO DA HP MN SEC LAT   LONG DEP  MAG MCGS MTOT Ml)   LOCATION REG 
2   X*      8 31 59 6.2N  82.5W 33 4.2 5.86 4.90 S ÜF PANAMA 6 
2 U  8 50 36 11.ON  61.3W 33 4.0 4.41 4.10 NEAR N THINIDAD CÜAM 7 
?   XU   10 42 ttU 33 3.38 4.20 LOCAL PMG 3.8 16 
2 U 12  9 11 .9N  30.OW 33 4.6 5.67 5.25 M10-ATLANT1C OCtAN 32 
? 14 17 ?o  8 33 4.13 5.10 LOCAL PMG 3.6 16 
2 14 12 43 24 17.7S 168.OE 33 3.98 4.20 NEW HEBRIDES IS 14 
2 14 12 4P.  2 40.4N  19.9E 33  4.4 4.85 4.85 ALBANIA COAST 30          i 
2 14 13 18 56 44.5N  15.5E 36 5.4 4.58 4.57 YUGOSLAVIA 36 
2 14 13 40  7 11.9S 166.OE 153 4.1 3.27 3.70 SANTA CRUZ IS 14           » 
2 14 1«.  o 30 45.2N 148.6L 97 5.1 4.42 4.20 KURILE IS 19 
2 14 14 38 32 17.9S 167.6E 40 4.1 3.95 4.20 NEW HEBRIDES IS 14 
2 14 15 29 58 9.8S 160.6E 25 5.0 3.97 4.90 SOLOMON IS 15 

2 14 18 18 22 33 4.74 5.50 LOCAL ARE 7.8 8 

2 14 21  3 43 3.02 3.70 LOCAL PMG 3.4 16 
2 14 21 51 13 22.IS 170.3E 33 4.5 5.88 5.53 NEW HEBRIüES IS 14 

2 14 21 59 34 22.OS 170.IE 47 NEW HEBRIDES 14 

2 14 22  7 54 5.OS 144'.6E 80  6.2 6.45 5.60 L   NEW GUINEA 16 
2 14 22 41 51 3.IS 134,3E 49 5.36 4.93 NtW oUlNEA 16 

2 15     7 11 22.2S 170.3E 33 4.39 4.50 NEW HEBRIDES IS 14 

2 15    48 52 33.2S 179.2W 42 5.3 5.80 5.14 K.ERMAOEC IS 12 

2 15  3  8 31 21.7S 169.4E 35 4.18 4.30 LOYALTY IS 14 

2 15  5 39 57 22.OS 170.5E 33 4.5 4.23 4.60 NtW HEBRIDES IS 14 

2 15  6 54 51 14.9S 178.7W 33 5.0 5.08 4.86 f" IJI IS 13 

2 15  7 14 52 23.5S 180.0W 523 4.6 4.14 4.43 K1Jl IS 13 

2 15 10 18 26 4U.6N  20.3E 33 4.6 5.06 4.55 ALuANIA isj 

2 15 10 55 12 6.IS 151.2E 53 4.8 3.42 3.65 NEW bRITAIN 15 

?   15 14 4= 10 33 3.25 4.20 LOCAL LAH 1.2 47 

?   15 16 2" 19 4.3N  06.3E 33 5.7 6.26 5.60 SUMATRA 24 

2 15 18 30 36 15.4S 174.3W 140 5.0 3.96 5.00 SAMOA 12 

2 15 03 01 41 46.2N 111.OW 33 4.5 2.91 3.98 SW MONTANA 34 

2 16  5 44 28 5.7N 126.5E 133 4.3 3.92 4.30 S OF MINDANAO PI 22 

2 16  6 2113 36.7N  38.OE lül 4.1 3.77 3.90 lUHMY CUAbl 3J 

2 16  8  4 13 15.IN  46.5« 33 4.5 4.20 4.00 N ATLANTIC OCEAN 32 

2 16  8 31 17 17.7S 178.6W 534 4.5 4.52 4.62 FIJI IS 12 

2 16  8 31 51 9.7N 122.5E 28 5.11 5.10 NE6RÜS PHILIPPINES 22 

? 16 10 46 2? 7.OS 117.3E 561 4.6 5.68 5.28 FLORCS SEA 24 

2 16 10 58 39 33 3.34 3.80 S PERU B 

2 16 12 12 39 .6S 147.5E 33 5.0 5.34 5.90 ADMIRALTY IS 1 7 

2 16 12 19 31 36.5N  70.5E 216 5.2 5.26 4.82 HINDU KUSH 48 

2 16 13 22 13 19.9S 178.3W 562 4.5 4.49 4.85 FIJI IS W 

2 16 17 54 41 17.8S 178.5W 564 4.4 5.48 5.10 F UI IS li 

2 16 21 32 22 8.5S  80,1W 33 4.8 4.96 4.85 OFF PERU COASI 8 

2 16 23 37  8 5.OS 144.5E 82 4.6 • 4.26 4.70 NEW GUINEA 16 

2 17     3  3 54,OM  35.1W 32 3.8 4.46 4.24 N ATLANTIC 32 

2 17  2 3141 21.4N 122.5E 33 4.6 4.47 5.05 RYUHYU IS 21 
2 17  3 50 41 17,2N 100.8W 33 4.1 4.50 3.98 ÜUERRERU MEXICO 5 

2 17  5 36 17 36.9N  71.3E 174 4.7 4.82 5.20 HINDU HUSH REOIUN 48 

2 17  6 2116 33 4.86 5.60 LOCAL Alu 3.4 i*j 

2 17  6 53 20 4.8S 144.2E 35 5.7 5.89 5.52 NEW GUINEA 16 

2 17  8 23 24 42,IN  37.2E 33 4.8 4.82 4.50 BLACK. SEA 3u 

2 17 14 11 28 33 3.87 4.90 LOCAL NNA 6.6 Ö 

2 17 15 54 21 23.7S 179.9E 540 4.9 5.26 4.85 FIJI IS 12 

2 17 17 10 13 17,15 175.7W 70 4.9 3.21 4.10 FIJI IS 12 

2 17 17 34 29 37.7N 113.2W 33 4.0 3.29 3.93 SW UTAH 34 

2 17 17 59 41 33 3.41 4.60 LOCAL MAN 1.2 22 

2 17 19 26 31 23.9S 179.8W 520 5.1 4.70 4,77 FIJI IS 12 

2 17 20 12 11 43,9N  17,2E 33 5.2 4.45 4.80 YUGOSLAVIA 31 

2 18  2 13 11 18.4N  62.5W 25 5.0 LESSER ANIILLES 7 

? 18  7  8 29 25.3N 121.8E 33 4.92 4.77 N FORMOSA COAST 21 

2 18  8  B 48 41,85  88,5W 33 4,5 5.71 5,00 W OF CHILE 43 
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^0 DA HR MN SEC LAT LONG PEP 

2 18 1* 12 36 36.2S 9Ü.4W 33 
I 18 14 2b 19 36.4N 70,9E 22b 
2 18 14 51 40 30, IS 177.2W 33 
? \P. 15 4 0 8 1.5N 125.8E 41 
? IP 18 2/. S b8.2N 32.4W 33 
? 18 19 T 1 57.9N 32,2W 33 
2 18 21 b3 b8 33.7N 137,7E 317 
? IP S/, 38 3.8N 96,IE 87 
1 1" 1 22 23 1 1.1N 124.2E 33 
? 19 i* bl 17 33 
2 19 b bl 12 33 
? 19 7 37 14 33 
? 19 1 1 b9 23 22.2S 171.4E 105 
? 1" 12 12 48 4 1 . 1N 142.BE 32 
i 

!■■> l-i 2* 20 6.2S 128.IF 37 

2 1" 16 3 9 lb b5.3S 28,BM 3 3 

2 1^ 2 2 28 14 24.ON 122,9E 33 
2 20 •> 21 25 IB.ON 62,OW 
? 20 4 3 4 7.OS 121,2E 33 
2 ?0 6 46 19 17,2S 178,2W 612 
2 2C 7 " 1 22 6.3S 154,OE 37 
? 2: 8 Ul, 22,3S 170,5F 33 
2 20 12 lb 40 17,7S 168,IE 33 
2 20 14 14 24 19,2S 177,1W 592 
2 20 14 32 8 51,9N 177,9E 33 
2 20 14 bl 18 7,2N 73,4W 127 
2 20 1^ 2 b b 33 

"v: !S ?<J 33 
2 PJ 16 <.b 51 38,8N 139.OE 175 
2 20 1 7 7 32 45,7S 78.7W 33 
2 ?Z 19 '•0 31 24.6N 122.IE 33 
2 2\ 2 3-> 3b 33.4N 139,2E 168 
2 21 6 9 24 33 
2 21 7 '.9 29 42.3N 142.5E 33 
2 21 12 1 19 40.4N 125,0W 33 

2 21 1 3 1 7 17.9M 146,5F H8 
2 .■"l 12 16 b 20.6S 175,IW 33 
7 2\ 14 28 29 20.5S 173.9W 29 
2 2\ lb UU 30 .9N 126,BE 101 
2 2\ 1 7 14 3b 32.7N 20,9E 33 
2 2! 18 33 7 32.9N 21,IE 33 
2 21 19 43 52 6.3S 106.7t 39 
2 2! 19 b2 27 6.3S 106.7E 33 
2 21 20 26 4 4 32.6N 21 .OE 33 
2 21 23 42 35 12.7N 84.9W 33 
2 2? b2 11 6.IS 106.3E 173 
? 22 1 3 2 2b 27.bN 87,7E 33 
2 22 2 4 7 22 32.9N 21,IE 33 
2 22 7 10 28 85.ON 98,9E 33 
2 22 7 23 14 64.7N 104,3E 33 
2 22 7 b8 b7 17.8S 178,BW 550 
2 2 2 9 37 b2 21.IS 68.IW 98 
2 23 10 6 b4 l.OS 125.BE 285 
2 22 1 1 b 42 30.3S 178.6W 113 
? 22 14 1 2 b4 40.6N 20.bE 33 
2 22 21 14 6 18.IN 71.3W bO 
2 22 21 38 30 4.OS 131.OE 33 
2 22 23 19 b8 58.8N 137.2W 33 
2 2? 6 32 30 36.OS 102.5W 33 
7 23 7 2 38 44.8S 76.IW 33 

MAG  MCGS MTOT Mb 

5.3 

5.2 5.82 5 .20 
4.9 5.31 5 .17 

4.3 3.82 4 .20 
4.6 5.33 4 .80 

4.75 4 .63 
4.1 5.30 4. .40 

4.85 4. 87 
3.16 4. 50 
3.85 4, 30 
3.89 4. 90 

4.4 4.01 4. 20 
4.2 4.72 4. 35 
5.3 4.27 4, 42 

5.8b b. 42 
4.7 4.69 4. 66 
4.9 

4.79 4. 45 
4.4 4.61 4. 67 
5.1 5.78 4. 80 
5.0 4.55 4, 50 
^.2 3.99 4. 20 
4.5 3.39 4, 25 
4.7 5.71 b. 03 
4.2 4.02 3. 90 

3.12 4, 50 
3.71 4. 80 
5.12 4, 66 

4.6 5.68 4. 56 
4.7 5.16 5. 16 
4.4 5.17 4. .90 

3.59 4. .50 
4.5 4.94 3. 90 

3.07 4. 42 
4.4 4.90 3. .60 
5,2 5.67 5. .10 
5,0 5.39 4. .65 
4.4 5.59 b. .30 
5.0 5.45 b. .06 
4.5 4.49 4. .60 
4.8 4.86 4. .80 
5.2 5.05 4, .90 
4.4 4.65 4 .66 
4.3 
4,9 4.68 4 .60 
4,3 4.47 3 .90 

4.49 4 .80 
5,0 5.37 4 .95 
4,8 4.79 4 .32 
5,0 5.17 4 .93 
4,4 4.53 4 .31 
4.7 4.97 4 .80 
5.1 5.44 b .10 
4.4 4.24 4 .12 
b.b 5.46 4 .86 

3.94 4 .40 
4.1 4.18 4 .05 
4.7 b.30 4 .74 
4.9 4.96 4 .53 

LOCATION REG 

W OF CHILL 43 
HINDU KUSH 48 
K.tRMAL)EC IS 12 
CELEbES REGION 17 
N ATLANTIC OCEAN 32 
N ATLANTIC OCEAN 32 
S HONSHU COAST 20 
W SUMATRA COA.ST 24 
CEbU PHILIPPINtS 22 
LOCAL ARt 3.Ü 8 
LOCAL NNA 4,4 ö 
LOCAL PMG 6,4 Ife 
LOYALTY lb 14 
S HOKKAIDO JAPAN 19 
BANDA SEA ?3 
oANUwICH 1i U 
UFF L FORMOSA COAM 21 
LESSER ANIILLLS 7 
FLORLS SEA 24 
FIJI IS 12 
SOLOMON lb 15 
LOYALTY lb 14 
NEW HEBRIUtS IS 14 
FIJI IS 12 
RAT IS 1 
N COLOMBIA / 
LOCAL PMG 4.6 16 
LOCAL PMG 4.3 16 
OFF W HONSHU COAST 19 
OFF S CHILE COAST 9 
NEAR NE FORMOSA COAST  21 
S OF HONSHU JAPAN 19 
LOCAL ARL 6.U 0 
b HOKKAIDO JAPAN 19 
NEAR CALIF COAST 3 
MARIANA lb 16 
TONGA IS 12 
TONGA IS 12 
MOLUCCA SEA 23 
LIBYA COAbT 3U 
LlbYA COAST 30 
NW JAVA COAST 24 
JAVA 24 
LlbYA COAST 30 
NICARAGUA 6 
JAVA 24 
NEPAL-Ilbtl BORDER 26 
LIBYA COAST 30 
N POLAR REGION 4U 
N POLAR REGION 40 
FIJ I I S 12 
PLRU-CHILE BORDER 8 
MOLUCCA PASSAGE 23 
KERMADEC IS 12 
ALBANIA-GREECE 30 
S DOMINICAN REPUBLIC    7 
N CERAM COAST 16 
NEAR SE ALASKA COAST    2 
PACIFIC OCEAN 43 
S CHILE COAST 9 
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MO DA HR MN SEC LAT LONG DEP 
?. ?3 12 37 4 33 
2 23 17 12 47 49.4N 138.6E 50 
2 2^ 37 1 32.2S 68.5W 33 
2 2A 3 57 36 19.4N 146.2E 51 
2 2^» 5 38 20 15.IS 72.5W 105 
2 2^» 6 36 11 19.7S 177.5W 541 
2 2'. 6 57 56 33 
2 2'» 13 7 26 18.35 175. VW 209 
2 2'» 13 34 15 14.6N 91.4W 135 
? ■2^ 15 24 57 44.9N 112.GW 33 

•2 24 17 35 14 31.7S 176.5W 33 
2 24 21 34 8 19.5S 179.OW 546 
2 24 22 35 26.4N 44.5W 33 
2 24 23 29 36 53.6N 164,3W 33 
2 25' 43 24 8.7S 112.6E 106 
? 2^ 2 38 19 7.6S 112.3E 33 
2 25 4 49 52 15.ON 122.7E 58 
2 25 7 18 47 51.IN 159.8E 40 
2 25 7 23 53 72.3N 5.3E 33 
2 25 8 8 20 28.IS 65.4W 32 
2 25 8 58 41 12.2N 88.2W 33 
2 25 9 11 24 1Ü.4N 121.8t 46 
2 25 1b 54 35 62.bN 150,1W 33 
2 25 17 11 l 24.4N 123,4E 33 
2 25 18 45 15 42.8N 109,OW 33 
2 2b 19 21 50 19.bN 121,8t 33 
2 2b 23 4 5 16 15.5N 121.3E 33 
2 26 2 13 20 19.3N 121.OE 66 
2 26 7 52 14 12.8N 144.IE 98 
2 26 16 30 13 12.4N 87.4W 33 
2 26 20 14 8 7.5S 146.?E 171 
2 26 23 23 10 39.IS 75.1W 33 
2 27 10 8 LOS 78.BW 89 
2 27 i* 30 l 6.OS 149.4£- 520 
2 27 5 7 12 14,5S 173.1W 131 
2 27 5 24 2 6.35 149.2E 59 
2 27 7 34 24 16.2.S 173.3W 33 
2 27 11 4 5 14.7S 73.3W 110 
2 27 15 28 4 33 
2 2 7 16 1 11 16.9N 100.5W 33 
2 27 17 28 1 38.IN 60.6E IS7 

2 27 20 28 35 4.6.'> 152.9E 100 
2 27 21 11 32 b.6S 70.3W 33 
2 27 21 41 14 33 
2 27 23 1 24 33 
2 27 23 10 38 6.2S 149.2E 50 
2 27 23 36 20 54.8N 161.6W 33 
2 2H 26 31 44. 4N 10.9E 
2 2fl 1 6 33 45.9N 146.IE 100 
2 28 1 31 13 16.3S 66.CE 33 
2 28 2 39 4 33 
2 28 2 52 48 33 
2 28 6 15 10 38.2N 141.7E 61 
? ?8 13 1 8 18.75 160.5F 245 
d 2 8 14 3^ 17 14.3N 58. 3W 
2 28 15 55 49 33 
2 28 17 47 40 33 
2 24 1 / 48 23 4.45 139,0t: 37 

MAG  MCGS MTOT 

7,1 

6.6 

4.4 
4.3 

5.3 
5.0 

4.5 
5,7 

4,8 

4,6 
4,3 

5.3 
4.2 
4,5 
4,1 
5,3 
4,3 
3,9 
4,3 
4,3 

4,2 

4,7 
4,1 
5.2 
4.4 
4.5 
5.4 
5.4 

4.5 
3.9 
5.0 

4.5 
5.3 

4.6 

3.8 

5.0 

5.6 

3.12 
3.71 
4.8 1 

.16 4. 
,30 4. 
• 87 4. 
,14 4. 
.81 4. 
,92 5. 
,71 4. 
,54 4. 
.95 5. 
.06 3. 
,19 4. 
.65 3. 
.87 4. 
.90 4. 
,00 4. 
,95 4. 
,39 4. 
,87 3. 
.63 4. 
,69 b. 
,75 4. 
,71 4. 
,95 4. 
,88 5. 
,26 4. 
,97 4. 
,89 4. 
,76 4. 
,06 4. 
,91 4. 
,23 6. 
,39 4. 
,50 4. 
,43 4. 
,07 3. 
,58 5. 
,25 4. 
.69 5, 
.64 4. 
.14 3. 
.21 3. 
.71 5. 
.05 4. 

.18 4. 

.12 4. 

.63 4. 

.89 4 • 

.57 4. 

.65 4. 

.38 4. 

.11 4. 

.98 4. 

MB 
50 
66 
35 
90 
57 
20 
20 
53 
27 
80 
10 
70 
68 
60 
20 
50 
75 
80 
70 
OB 
27 
66 
30 
37 
20 
23 
62 
62 
53 
40 
44 
83 
04 
93 
50 
32 
65 
23 
60 
95 
90 
03 
25 
10 
50 
80 
62 

40 
96 
60 
80 
50 

4.20 
4.60 
5.00 

LOCATION 
LOCAL PMG 5.2 
tCURlLE IS 
MENDUZA ARGENTINA 
MARI ANA IS 
S PERU COAST 
FIJI IS 
LOCAL PMG 3.5 
TONGA IS 
CENTRAL GUATEMALA 
SW MONTANA 
KERMAUEC IS 
FIJI IS 
N ATLANTIC OCEAN 
FUX IS ALEUTIAN is 
COAST OF S JAVA 
NEAR S JAVA COAST 
NEAR E LUZON CUAST 
Of-F KAMCHATKA CUAST 
GREENLAND SEA 
ARGENTINA 
tL SALVADOR COAST 
NEAR W PANAY COAST PI 
ALASKA 
E FORMOSA COAST 
WYOMING 
N LUZON P! 
CENTRAL LUZON 
N LUZON COAST 
MARIANA IS 
NICARAGUA COAST 
E NEW GUINEA 
NEAR S CHILE COAST 
ECUADOR 
NEW BRITAIN 
SAMOA IS 
NEW BRITAIN REGION 
TONGA IS 
PERU 
LOCAL PMO 4.0 
GUERRERO MEXICO COtST 
TADZHIK SSR 
NLM bKITAIN 
N Ptr-U 
LOCAL PMG 3.Ö 
LOCAL PMG 3.7 
NEW PRITAIf; HCGION 
ALASKA PCniNSULA 
N ITALY 
KURILE IS 
INDIAN UCLAN 
LOCAL PMG 3.8 
LOCAL NNA 5.4 
S HONSHU COAST 
NFW HEBRIDES 
LE3SLR ANTILLES 
LOCAL PMG 4.4 
LOCAL ARE 5.5 
NL»I 00 1 Nu A 

REG 
16 
19 
Ö 

18 
8 

12 
16 
12 
5 

34 
12 
12 
32 

1 
24 
24 
22 
19 
40 
8 
6 

22 
1 

21 
34 
22 
22 
22 
18 
6 
16 
9 
8 

15 
12 
16 
12 
8 

;t 
c 

46 
It 

r, 

16 
16 
16 

31 
19 
>i 
16 
b 

19 
14 

7 
16 
a 

it 
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vc p I-« A M'-' MM SI (. I.A1 LONij DLP      MAC.      MC.C,5 M 10 r Mb 1 (JC.A I jCJN 
< 1 .". ■> / ''..UN 1  l'),3W 10 a.O 2.'»6 3.00 '.   CAL M OKNIA 

i 1 ! ' ■)  T 1 -i a.]'. a. 70 LO'l AL    AKI     H.4 
1 i lb r? > 1 a. a1) a.')') 1 IH AL    MAN    <.0 
1 ( u'O 2 35. ?N '.■".'VL i < a.H <.')8 3.80 Nl     II'AN 
1 -'. > 3<4 I'j.tiN ') W1W i * a. i a.O'i a. a 3 (.HlAI'A'j   MLXI'.l; 
1 

1 

'4 

tirt. <N 
■ i.s     a. •1      a.O '..' (.. a. a 0 M J !   I:. 

NW   JJJN      :-l A^l 
1 '1 p ^ S^ '4(>.1M 15 3.1 r. 1 -> S.2 KUR 1 LI     10 
i 

■-- I i /. 1 ■»s.MN .". 1 r •so a. Hi a. so :. or  c.Rii c.1. 
'. !;• a'i '^r, '4 1 «JN l-..1.'! -1 '•.1 '■ . S A a. H s ■.   0'     MOK^AHy.j 
i 11 '<'■ 2 > a! .if. 80.a: * ; ■ 1.NS.IAMIJ 
1 !'• \2 ?0 A.:,2N 1 a 1.2 i. ' i a.O a.';q 4 . 4 S j   'lUf fvAlLi.'   •' ■. .«jl 
: r- U 1 s l.«4N 2 V . 6 * 1 < ".';8 4. a s AtLANTK   o'.LAN 
: .■ i i 31 J.'.'.N 1 <*-,.'A /  • a .a '• . 0 5 3. MO VuL'IANo   1  . 
' t" 0 }^ -.IS UM. '1. L'l 5.0 a . 7 7 5. SO ML   NL «   üo i fit " > i 1/. '.1 f<.r<.S 1 ?l.'iF 1 "> a. a 2.76 4,^0 liAN'JA   SEA 1 

■* (.'•. > 7 ." <.rtN "J.J! t-. 4.2 L   PAKISTAN 
1 0 

'.'. 
:.••■. 1-. <.•>! l/'l 

1 : 

5.,a '..f.7 
3.1 1 

a . 7 0 
4. SO 

N   u>    Nt w   t.l. ! '.( A 
Lu'. AL   :'Aij    '..-i 

••' *» .. / lb ,' \ 3.15 4.45 LU/'Jf-;   PI 
.H '.<. ',•. 1 s . '4;. 1 (.;."* t>5 a.5 I UNOA    I j 
'■ .■ ^ L ( •4...IN 1 5 < . ! L .< 3      5 .a     b. 2 s. 10 4.58 k.It- ILL    Ij 

•' 11 !.■ 1 •«t.ON I5.«.;;i 3 3 a,3 a . S'. 4.33 M.KILL    1^ 
<.' l") ^^ 1 I l.ON 61.aw 5.1 LL55LH   AN I ILLLS 
•' 16 ^ '4rt.lN 152.,>K lao a.s M-'RILE    Ij 
•'' 1- << t.- : -.IN i;v..i! ''2 a.O a.OM 4.32 MINDANAO   f'l 
•■ 

\ t 
<M U'.ON 1 .-'S.-t 07 3.') 'i.'.I a.OS MINUANAU   PI 

i 
| ■: ■• 1 t. .. o.SN 7 ).!:•*' 1 73 a.l a. 7 7 a. 00 UULUMIilA 

<: /•: i 1 '•1 < « 3.32 4. 70 LUCAL   PMb   3.7 
.': *. • »•- 7.1   . l2b.M '. .' i-.VO S.ao aANÜA   OLA 

..' .' i'. ■( ! 1 la.rtN '»a.ow 1 ' 4.1 '.02 3.70 Ul I     '.MIAPAI,    «.C-Ajl 
■» ?? 16 T- 17.10 1 7S.0W 2a 0 5.1 4.07 4.00 TONGA    IS 
3 i '.H ■1 3h. .'\ 71.ai 209 a.3 5.25 4.90 ilINL>J   KUOi; 
3 *> H IS 2.•.'.■■. O'J.Ow 1 1 3 a, 3 ?.77 4.20 N   C'ULL 

3 •> r> «•? 33 7.04 4.10 LuCAL   fMl   a.-. 
i 3 / '>'. 15 1 ' ;.H7 4.^0 LUCAi    ('M&   a... 
5 i 

■< 3<' Sb ba.iN to a.-.A 10.* 3.6 3. öS 3. ?S JNIXAK.    10 
4 « : i h •4 Jb.aN 7 1.31. 150 4.Ü3 •4 . v. 0 M ! Nj .   KUO" 
1 i i / V 1 ! 30./N ')0. iw 1H a.s 4.02 4.61 jL    X iOoUJrvl 
3 3 16 3^ 1'. 3.ON 67.1L 33 5.4 7 5.30 MALUIVE    15 
? 3 22 ^o <.*■ ■»0.7M l^ft^t an; a.6 ' .67 4.98 5   Of   HONSI-u 
•» a 1 40 .' 3-> 3.2 3 a. so LU'.AL   CriO   6. 1 
■> ^ 5 4 3 J 1 6 . 1 .•••, 1 78.St. < « a.a ... 77 a . 1 0 U JI    lo 
3 <• / ^ 1 51 d. . -N '.7W 33 5.0 5.15 4.70 N   POLAR   KLOIoN 
j u 12 37 as '4 7.7N 152.5E laO a.3 5.CO 4.tO MJR1LE    15 
i u 12 ?0 16 46.3N 153.1! 33 a.3 a.ST 4.25 «.JHILL    15 
3 '> 13 38 '•1 24.2N 121.7E 33 a.H 5.'J2 5.15 1 ORMvibA 
? a 15 10 n 35. 2N 25.ar a?      t. .3     a.8 5.23 4.95 CRETE 
1 u 15 W i. a.55 81.6W 33 5.a 6.16 5.37 OFF   tl   PERU   CÜA5I 
T U 18 ■»l 52 15.75 '5.3W as a.o '..55 4.72 NEAC<   COAST    C'l    5   PE •; 
T 

■■• 1^ i. > l-'.M. 16".3F ai 5.1 a. 02 4.77 NEW   HEBRIOE".   15 
■3 5 1 30 3') 42.5N 111 . 3W 33 1.66 2.^0 OE     !UAHO 
3 5 1 bB 32 34.8N S.aw 33 3.05 3.80 N  MORROCO 
■a t. 2 35 8 2r-.2N ai.zr. 33 5.57 4.80 NEPAL 
3 •) ? ^e 30 11. ON '' (J . -4 W 33 4.1 a.S 7 4.40 5   ü1-'   OJATLMALA 

i 

t. ■'4 'w. 
'■1 1'.- 

1 ! .''N 

0 8. >N 
la.-.f.! 

'1 ,(ii 

1 1 •'• • •'■ • . '. a. : - MAkjANA   ;... 

1 t. 7 r, 2 '•.- "1  .''A ; 1 5.0 1 . !<• . *• . li 1     ;•!    Pi H   ■       v,.•..,! 
3 b i 5 3 W 3o. IN 21) • ,' i. / ' I. 78 a . ' Z AL01. AN    OLA 
3 5 9 12 17 1 7.55 l7Ö.6W 512 a.O '..,•• '. • o : 1 i->l     1 j 
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22 

S 

\/ 
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JO 
1 . 
^ / 
r/ 
5 2 

26 
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u 
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■• 

1 

1/ 
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1 

lo 

48 
i! 

■ 1 

io 
: 
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Ja 
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io 
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13 
"u 
IV 
is 
2i 

d 
d 

'.a 
3a 
31 
dO 

5 
IB 

30 
1 i 

A-15 



MO DA HR MN SEC LAT   LONO DEP 

3 b 13  7 57 2?.ON 140.Ot 50'4 

3 5 15  8  ? 33 
3 5 15 *0 25 33 
3 5 19  5 39 6.4S 149,OE 60 
1 5 19 3 2 '«3 45.ON 146.IE 33 
3 5 23 27 UO 6.3S 149,IE 1° 
1 6  3 22 10 33 
3 6  4 37 ^4 28.9N 132.2E 55 
3 6  b 'JS ^ 5J,8N 161.2L 33 
3 6  8 35  ^ 33.HN  72.6E. 3 6 

? 6 16 59 11 68.8N  30.4E 

3 6 17 53 26 11.4S 166.5E 195 
3 6 18  7 A'. 33 
3 6 19 15 38 3? 
3 6 19 50  8 9.8S 155.2C 60 
3 6 ?3 23  3 37.ON 140.8E 71 
; 7  1 50 30 3.9S 131.1L 33 
3 7  3 40 ^7 15,IS 168.2E 33 
•3 7  4 27  2 61.7N   4.8E 

7  5 Ifc 12 44,4N 152.IE 33 
7  5 22  1 27.OS 113.5W 3? 
7 11 '.1 30 ?7,3S 113.0W 3? 
7 12 16 28 44.3S  75.3W 45 
7 13  2 5" 6.OS 148.6E 59 
7 13 A3  1 50.8N 178.6E 33 
7 15  5 16 33 
7 21 49 33 36,IN  71,2E 2Ü2 
7 23 53 26 44,8N 123.4W 33 
R    14 15 76,8N  oa,7W 3-» 
8  2 44 31 19,2S 169.7E 3 3 

8  3 17 52 14,9S 167.4E 
8  3 24 57 19.2S 169.6E 49 
8  3 33  3 19,3S 169.6E 33 
8  8 35 49 44.8N 1 10.3W 33 
8  8 37 41 33 
8 13 59 40 21.8S 176.5W 137 
8 15  6  5 1,1N  29.9W 3? 
8 16  4 54 21.3S 170.2f 108 
8 22 26 26 9.ON  84.1W 33 
9  2 17 40 21,9N  62.OE 33 
9  2 48 28 27,IS 177,1W 33 
9  4 21 25 2,5N  89.5W 33 
9  5 26 58 8,9N 126.3E 87 
9  6 44 28 46,IN 141.OE 31 
9 13  6 15 19,IS 169.4E 3 3 

9 16 23 44 3,2S 147.OE 33 
9 16 56 13 6.7N 123.9E 33 
9 18 55 49 3.2S 147.IE 33 
9 19 13 53 19,IS 169.6E 33 
9 19 21 45 33 
9 22 43 50 21.5S 179.OW 529 

10  1 19 38 15.2S V67.2E 142 
10  1 26  4 56.2N 153.8W 33 
10  2 53 33 24,7N 122.IE 33 
10  4 25 11 48.5N 157.IE 33 
10  6  4 33 14.2N  89.5W 33 
10  8 25 52 54,5N 159.IE 33 
10  9 39 10 16.OS 168.4F 283 
10 10 51 48 29.9S  71.2W 70 
10 11 26  ? 44.9N 1 10.3W 33 

MAO 

6.7 

6.1 

MCG; 
3,8 

4,4 

4,1 

4,4 
4,1 
4.3 

4,6 

5.1 
4,1 

4,6 

3,9 
5,6 
4,9 
5.6 
4,2 
4.1 

4,6 
4,5 
5,3 

4,8 

3,8 

4,6 
5,2 
5,0 

5,1 

4,3 
4,3 
4,8 
4,9 
4,8 
4,5 
4,9 
4.8 

4,4 
4,9 
5,1 
4.9 
4,1 
4,3 
4,7 
4,5 
5,8 

MICH Mb   LüCATIüN kLlj 
4,59 4,15 bÜNIN lo' 1« 
4,83 5.50 LOCAL LIHl 7.0 U 
3.32 4.10 LUZON Pl 22 
3.81 4.46 NEW UKITA1N 15 
4.79 4.40 KURILE IS 1"/ 
4.30 4.6? NEW bRITAlN 15 
3.15 3,40 LUCAL LPb 4.«i b 
4,93 4,60 RYUCvY'J 1b <UJ 
4,73 4,25 L K.AMCHAIKA LUA j I l'y 
4,99 4,50 W PAMJIAN 4/ 

NW USSR  bLAbT 4U 
4,71 4,50 SANTA CRUZ IS 39 
3.44 4,30 LOCAL PMO 3,7 1b 
3.20 4.50 LOCAL ARL 4.6 b 
4.49 4.77 SOLOMON IS 16 
3.86 3.70 E HONSHU COAST 19 
5.43 5.03 CERA!-'. 16 
5.73 4.96 NEW HEbRIOEi 14 

W NORWAY C'JAST 40 

5.45 5.30 K.URILE IS 19 
6.23 4.97 W OF EASTER IS 43 
6.38 5.20 EASTEP IS 43 
6.43 5.22 NEAR S CHILE COAST 9 
3.63 4.75 NEW BRITAIN 15 
5.50 4.53 SAT IS 1 
4.22 4,20 LOCAL bAG 3,7 22 
5,12 4,56 HINDU HUSH 48 
3,86 4,05 NW OREGON 3 
5.01 5.15 OUEEN ELI2A0KTH IS 42 
5.52 5.10 MEW urURIDES IS 14 

NEW HEbKlüES 14 
5.66 4.85 NEW HEbRIUES U 
6.05 5.40 NEW HEb!<IÜtS IS 14 

3.20 YELLOWSTONE PARK. 34 
3.74 4.90 LOCAL PMG 3.7 16 
5.02 4,80 TONGA IS 12 
5.82 5,21 MID-ATLANTIC 32 
5.29 4.72 LOYALTY IS 14 
5.15 4.50 W COSTA RICA COAST 6 
5.61 5.14 ARABIAN SEA 29 

KERMAOCC IS 12 
4.26 4.35 GALAPAGOS IS 43 
4.81 4.60 NEAR MINDANAO COAST 22 
5.3C 4.72 HURILE IS 19 
4.70 4.50 NEW HEbRIOES IS 14 
5.18 4.87 »ISMARCK. SEA 16 
5.07 4.90 NEAR S MINDANAO CUAil  22 
4.69 4.51 NEW BRITAIN REGION 15 
4.81 4.36 NEW HEbKIDES IS 14 
4.22 5.20 LOCAL PMG 0.3 16 
5.37 4,97 FIJI IS 13 

6,04 5,28 NEW HEBRIDES IS l* 
5,82 5,16 KODIAK IS 1 
5,95 4,95 NEAR E FORMOSA COAST  21 

4.23 3.70 KURILE IS 19 

EL SALVADOR 5 
4.87 4.30 KAMCHATKA i9 

4.86 4.60 NEW HEBRIDES REGION   1* 
5.81 5.2't NEAR C CHILE COAST 8 

YELLOWSTONE PARK 34 
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MO DA HR MN SEC LAT   LONG DEP MAG  MCGS MTOT MB   LOCATION REG 
3 10 11 40 2<> 38.4N 127.2W 33 N CALIF COAST 3 
3 10 11 50 26 39.4N 141.7r 60 4.6 4.84 4.45 NEAR HONSHU COAST 19 
3 10 13 16 56 45.4N 109.4W 33 S MONTANA 34 
3 10 13 51  A 2.4N 126.OK 41 5.42 5.00 CELEBES SEA 23 
3 11  3 27  6 17,IS 178.8W 540 5.32 5.10 FIJ! IS 13 
3 11  4 15  8 . 3? 3.53 3.70 LOCAL PMG 3.4 16 
3 11  5  8 23 68.5N  29,3E NW USSR  BLAST 40 
3 11  7 27 22 38,IN  29.3t 33 5.5 5.96 5.19 TURKEY 30 
3 11  9  2 20 18.7S 177.&W 402 4.8 5.03 4.89 FIJI IS 13 
3 11  9 42 51 130.4E 33 4.7 4.57 4.20 HALMAHtRA KLOIUN 23 
3 11 10 27 42 36.7N  71.IE 189 5.0 5.01 4.40 HINDU K.USH 48 
3 11 11 30 16 5.IN  76.4W 95 4.3 4.05 4.55 CENTRAL COLONblA 6 
3 1114 2?  8 31.IN 138.2E 396 4.1 4.68 4.30 S OF HONSHU JAPAN 19 
3 11 15 30  8 17.6N 100.8W 33 4.8 4.40 4.07 GUERRERO MEXICO 5 
3 11 21  5 40 13.7S 165.8E 33 4.7 4.73 4.33 NEW HEBRIDES IS 14 
3 11 "3 4 1 22 45.3N 109.6W 33 S MONTANA 34 
3 12  8  5 4^ 53.9N 160.6r 33 4.7 5.35 4.68 KAMCHATKA 19 
3 12  9 32 33 16.9r4  60.9W 4.5 LESSER ANTILLES 7 
3 12 12 38 54 39.3N  4Ü.31. VC 4.0 4.48 4.30 TURKEY JO 
3 12 13 21 39 lo.Oi. 172.6w 33 5.3 2.93 4.30 TONGA IS 12 
3 12 15 18 71.7N   1.4V» 3 3 3.9 3.27 4,30 JAN MAYEN IS 40 

3 12 16 20 UO 33 3,66 4.50 LOCAL NNA 2.3 8 

3 12 19 35 48 33 3.32 4.00 LOCAL 1S-T 3.7 30 
3 12 20 15 16.25 167.7t 33 4.9 5.J0 5.02 NEW HEBRIDES IS 14 

3 1? 20 40 13 7.IS 156.or 07 5.2 5.51 5.10 SOLOMON IS 15 
3 12 23 47 26 30.5N 110.7W 33 1.80 3.60 t UTAH 34 

3 13  3 48 14 11.7S 160.9t 126 4.4 4.70 4.70 SOLOMON IS 15 
3 13 10 30 ic lo.bN  69,5V» 37 4.1 4.99 4.76 DOMINICAN RCP'JBUIC 7 

3 1? 10 54 16 33.IN 141.4E 47 4.1 4.30 4.10 OFF S HONSHU COAST 18 
3 13 17 27 23 36.IN  70.4E 19C 4.0 HINDU KUSH 48 
3 14  1 57 20 25.6S 137.6E 3? 4.59 4.85 AUSTRALIA 38 
3  14   B     16 lo,0N 120.4t 51 5.0 5.10 4.78 N LUZON Pi 22 
3 14 18 13 n 5',.0N 164.".w -f 4.6 5.08 4.50 FOX IS 1 
3    14 18 3Ü 4 1 '♦6.5N 153.4t 32 4.7 5. 19 4.70 KURILE IS 19 

3 14 2 3 IS 2 3 5.9S 144.6E 3? 4.3 4.73 4.50 t NEW GUINEA 16 
3 15     t  1 5.0S 12".6t 295 4.8 5.73 4.88 BANDA SEA 23 
1 15     16  1 8.4N 126.4E 117 5.0 6.13 5.12 MINDANAO PI 22 
3 lr.  3 3/. 55 24.9S 180.OE 573 4.2 5.3fi 5.10 MJI IS 13 

3 15  '.  3  5 25.OS 170.6E 563 FIJI IS 12 
1 1 '   4 15  4 ILLS 172.2W 43 SAMOA IS 12 
■> : '-  5 <, 1 36 15,9N  60.8W 100 4.8 LESSER ANTILLES 7 

3 14  ~   i.C    33 2 1,/N  45,4W 3? 4.9 5.55 5.06 N ATLANTIC OCEAN 3 2 

3 15 IC 5'. 17,5N 119.ÖL i? 4.4 5.28 4.86 W LUZON PI 22 

3 15 15    5b 33 3.15 4.50 LOCAL PHO 6.1 16 

3 15 18 50 35 42,3N 142,3E 33 4.0 5.58 4.90 S HOKKAIDO JAPAN 19 

3 16  3 35 22 26,IN  92,8E 48 4.5 4.95 4.77 ASSAM INDIA 26 
3 16  8 44 48 '.6,5N 154.7t 26 7.2  6.2 6.97 5.65 KUK'.LE IS 19 
3 16 13 18 18 2C.85 174.1W .'3 4.4 5.15 4.86 TONGA IS 12 
3 16 21 40  9 20.7S 174.6W 33 5.0 5.54 5.12 TONGA IS 12 
3 16 22 2a 67 3b.9N  71.8t 7 3 5.0 6.07 5.46 TAUZHIK SSR UÜ 

3 17  4 52  3 67.5N  31.8E NW USSR  BLAST 4Ü 

3 17  6 18 52 7.IN  82.2W 53 4.6 4.27 4.52 S OF PANAMA 6 
3 17  8 42 12 46.ON 155.OE 35 4.7 4.55 4.20 KURILE IS 19 

3 17 10 32 20 37.4S  78.2E 3? INDIAN OCEAN 33 
3 17 U 11 36 39.2N 111.9V» 31 UTAH 34 

3 17 13  8 55 46.2N 155.6E 3? fvURILE IS 19 
3 17 14 17 26 39.5N  21.5t 78 4.8 4.61 4.56 GREECE 30 
3 17 19 38 20 64.9N 174.9W 33 3.32 3.40 L SIBERIA 42 

3 17 22 10 36 44.8N 110.3W 33 YtLLOWSTONE PARK 34 

3 18  3 47 58 33 3.33 3.80 LOCAL PMG 3.5 16 
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10 DA HR MN SEC LAT LONG DEP 

3 18 4 41 26.6S 176.7W 33 

3 18 <» 25 41 33.25 179.OE 3? 

3 18 9 47 59 30.7N 42.1W 3? 

3 18 11 39 37 7.6S 120.2E 3? 

3 18 13 16 24 15.7S 178.4W 561 

3 19 6 17.9N 61.3W 

3 19 4 52 35 79.IN 2.0E 33 

3 19 5 11 8 18.9N 145.3E 22C 

3 19 5 <»6 50 22.8S 170.5E 67 

3 19 13 13 22 22.6S 170.6E 49 

3 19 1«» 13 18 27.ON 115.OW 33 

3 19 1<> U2 1 22.6S 170.8E 3? 

3 19 17 19 24 7.75 106.9E 94 

3 19 18 11 32 2.15 127.3E 33 

3 19 19  8 8 8.3N 126.6E 109 

3 19 23 56 11 5.45 152.IE 65 

3 20 <. 43 14 19.95 179.1W 680 

3 20 4 45 50 19.65 179.3W 680 

3 20 4 52 38 33 

3 20 5 23 24 68.3N 31.6E 

3 20 7  4 18 46 •4N 154.5E 16 

3 20 10 44 41 15.85 171.7W 33 

3 20 11 38 33 44.9N 110.7W 3? 

3 20 12 32 26 44.6N 110.5W 33 

3 20 14 38 57 6.75 129.9E 222 
3 20 14 41 48 11.9N 93.IE 33 

3 20 16 38 56 2.45 138.4E 40 

3 20 23 15 2 33 

3 21 1 12 55 19.35 175.8* 130 

3 21 3 00 24 44.8N 110.6* 33 

3 21 4 11 36.5N 140.9E 5C 

3 21 4 33 53 5.55 152.2E 3? 

3 21 8  1 8 
3 21 8 54 43 33 

3 21 14 56 16 33 

3 21 16  9 48 44.9N 110.7W 33 

3 21 17 53 16 46.6N 154.9t 33 

3 21 18 19 23 50.6N 129.4W 3? 

3 21 23 35 55 47.0N 155.6E 6" 

3 21 1 44 26 19.3N 67.OW 39 

3 22 2 38 50 36.7N 139.5E 83 

3 22 3 57 ?<. 46.ON 148.4E. 115 

3 22 i. 34 43 44.7N 110.7W 3? 

3 22 5 58 51 44.9N 109.8* 33 

3 22 10 35 50 33 

3 22 11 56 t.'. 15.25 168.4E 33 

3 22 21 18 27 22.75 68.OW 242 

3 22 21 14 uu 17.5N 61.5W 50 

3 22 22 28 (.-> 34.8N 33.OE 3? 

3 22 23 35 2C 34.2N 32.2E 33 

3 22 23 36 IV 52.75 137.4t 33 

3 23 1 10 «.6 25.35 179.2E 560 

3 23 3 21 18 lb.9N 61.1W 25 

3 23 3 22 bb 16.6N 61.4W 60 

3 23 5 22 \b 68.3N 31.6E 

3 23 5 48 35 42.3N 84.3E 33 

3 23 7 57 35 10.25 70.9W 58C 

3 21 8 51 44 4.95 145.7E 51 

3 23 12 21 43 45.ON 111.4W 34 

3 23 14 0<( 49 71.ON 5.0W 

MAG MCGS MTOT MB   LOCATION REG 

4.7 5.50 5.IC KERMADEC 15 12 
6.35 5.20 KERMADEC IS 12 

4.3 4.54 4.10 N ATLANTIC OCEAN 32 

5.37 5.10 FLORES StA 24 

4.7 4.25 4.50 FIJI IS 13 

4.4 LESStR ANTILLES 7 

4.16 4.10 ARTIC OCEAN to 
4.0 4.98 4.51 MARIANA IS lb 

4.6 5.04 4.65 LOYALTY IS 14 

4,5 4.57 4.63 LOYALTY IS 14 

4.1 2.71 4.20 bAJA CALIF 4 

4.8 4.87 4.70 LOYALTY IS 14 

S JAVA 24 

4.57 4.60 ÖANDA SEA tl 

4.2 4.75 4.83 NEAR E MINDANAO COAST 22 
3.06 3.55 NEW BRITAIN 15 

5.2 5.70 5.06 FIJI IS 13 

5.2 5.29 5.23 FIJI IS . 13 

3.20 4.50 LOCAL ARt 2.7 Ö 

Nw USSR  BLA^T Ml 
5.2 5.59 4.98 ICURILE 15 19 

4.6 4.27 4.53 SAMOA IS 12 

4.1 2.51 4.10 YELLOWSTONE PARK 3«. 

4.0 2.54 4.1C YELLOWSTONE PARlt 3«. 

4.65 4.55 BANOA SEA 2«. 

4.4 5.91 5.20 ANDAMAN IS 24 

5.5 5.83 5.26 W NEW GülNEA 16 

3.35 3.60 LOCAL GSC 4.8 3 

4.6 4.20 4.75 TONGA IS 12 
YELLOWSTONE PAH* 3«. 

5.2 5.72 5.14 NEAR E HONSHU COAST 19 

4.8 4.12 4.95 NEW BRITAIN i5 

3.07 4.40 LOCAL BAG 1.7 22 

4.36 4.20 LOCAL BAG 5.6 22 

3.77 4.40 LOCAL MAN 4.0 2* 
YtLLUwSTONE PAKK i» 

3.7 4.23 4.10 KURILb IS IS» 

4.0 3.95 3.86 VANCOUVER IS 2 
4.9 4.60 4.20 KJRILE IS 19 

4.3 MONA PASSAGE 7 

4.3 4.80 4.40 HONSHU JAPAN 19 

4.9 5.32 4.72 HURILE IS 19 
4.1 3.01 3.60 YELLOWSTONE PARn i* 

N WYOMING J«. 

3.64 3.60 LOCAL GSC 5.1 J 

4.2 4.18 4.25 NEW HEBRIDES IS :- 
CHILE-BOLIVIA 8 

4.7 LESStR ANTlLLtL 7 

4.38 4.40 CYPRUS 30 

CYPRUS 3. 

5.01 5.15 SW OF TASMANIA 45 

5.3 4.72 4.93 FIJI IS 13 

4.5 LtSSLR ANTILLLb 7 

4.1 LESStR ANT ILLEi 7 

NW USSR  BLAST 40 

4.58 4.80 SINKIANO CHINA 21 
3.41 PERU-BRA2IL 0 

4.6 3."7 4.35 NEAR NCw GUINEA COAST 16 
HtGBEN LAH.E 5^ 
JAN MAYtN IS -.ü 
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MO DA HR MN SEC LAT LONG DEP MAG  MCGS MTOT MB LOCATION REG 

3 23 14 28 55 6.5S 147.9E 33 3.46 4.43 NEW GUINEA COAST 16 
3 23 21 11 26 10.OS 113.8E 139 4.8 3.78 3.90 Sb JAVA COAST 24 
? 23 21 23 2.4S 133.6E 130 4.4 5.C3 4.60 W NEW GUINEA 16 
1 2^ 22 51 35 67.ON 14.IE W NORWAY COAST 40 
3 2^ 1 36 22 5.8S 151.OE 3? 4.8 4.74 5.00 NEW BRITAIN 15 
3 2^ 2 7 13 i.TS 120.4t: 33 5.4 6.39 5.50 SUMBA IS 24 
3 2'. 2 24 49 51.6N 173.3W 55 4.7 4.71 4.20 ANURLANOh IS 1 
3 2'. 2 34 10 18.7N 64.5W 50 5.3 LESStR ANTILLES 7 
3 2^. 8 19 24 22.6S 170.81. 33 LOYALTY IS 14 
3 2'. 9 31 50 3.2S 146.8r 33 5.0 4.99 5.50 tMSMARCK SEA 16 
3 24 6 8 44 67.ON 14.ir W NORWAY COAST 40 
3 2'« 9 4 3 20 9.ON 125.6E 51 5.2 6.75 5.74 MINDANAO PI 22 
3 2A 10 58 56 36.4N 70.BE 222 4.1 HINDU KUSH 48 
3 2'. 12 4 13 44.8N 141.9E 195 4.1 N HOKKAIDO CUAST 19 
3 2^ 12 4 4 3 34.4N 47.9L 33 5.6  5.2 5.78 5.17 W IRAN 29 
i 24 18 20 53 14.9S 176.OM 320 4.4 3.99 4.20 MJI IS 13 
3 24 20 20 43 13.6S 172.8W 74 4.0 SAMOA IS 12 
3 24 20 3? 56 17.ON 99.6W 33 3.6 MEXICO CO AM 5 
3 24 21 35 24 51.8N 178.1W 57 5.5  5.5 5.98 5.31 A.NDRtANOF IS 1 
1 * 2 b 2 39 48 52.2N 171.2W 4 4 ■'.4 4.38 4.00 ALEUTIAN IS 1 
■» 25 3 55 1 14.ON 121.9E 33 4.98 4.52 S LUZON PI 22 
T 2'-. 5 52 21 68.5N 29.3C NW USSR  BLAST 4j 

i 2b 8 e 57 1 6 . 3N 119.7E J6 4.7 4.94 4.80 NEAR W LUZON COAol 22 
3 25 9 28 44 36.ON 114.9W 17 4.3 4.05 4.15 S NEVADA 34 

3 25 12 53 5 lv.6S 120.4t 33 5.6 5.72 5.30 NEAR 5 SUMBAWA COAST 24 
1 25 1 7 4-" 5 5 45.ON 111.3W 3? ■.,.1   MONTANA J4 
3 25 18 33 46 33 3.36 3.60 LOCAL ARL 3.5 ü 
-. ?c- l«? 4B IC 51 .4N I 7B.8W 104 4.2 4.66 4.10 ANDPEANOF IS 1 
3 25 20 '.7 4 56.3S 149.91: 39 5.0 5.54 5.20 MACQOARIE IS 45 

3 2'J 22 46 16 .7N "6.5' 3C 5.6 6.23 5.35 "f F 'JW   SUMATRA CuAbl 24 

3 2 f. H 23 5 2 15.OS 17 -.3* 33 4.6 4.7' 4.70 SAMOA 15 12 
3 26 8 50 üb 4.2S 152.61 120 5.1 5.4 1 5.00 NLW IRELAND 15 
3 26 o 4 8 2U 29.7S 177.8W 45 7.22 5.55 KfcRMAOEC IS 12 

3 26 1 1 46 2 30.1:^ 1 77.4W 5C 5.0 5.71 5.07 <LRMADEC IS 12 
-3 26 1? 5! 39 20,n'. 177.6« oJ /. .9 5.72 4. 7 6 .■CtHMADLC IS 12 
1 26 1? 25 3 2".85 177.9W 4 2 6.9  5.9 6.74 5.49 KERMADEC IS 12 
3 26 14 34 16 18.05 168.OE 32 4.9 5.82 5.33 MEW HEBRIDES IS 14 

3 26 18 23 8 51.3N 1 78.8E. 50 4.4 4.89 4.40 RAT 15 1 

3 26 19 47 46 44.4N 146.7E 110 6.2  5.6 5.76 5.11 KURILt IS 19 

3 26 21 34 41 36.ON 135.7E 33 6.4  5.9 6.54 5.66 NEAR E HONSHU COAbT 19 

3 26 22 36 4 8 34. ON 139.8t 100 4.5 4.66 4.21 OFF 5 HONbHU COA5T 19 

3 26 23 52 5 7.05 129.Ot 235 4.99 4.65 BANDA SEA 24 
3 2' 2 31 52 6.8N 73.8W 33 4.62 5.20 COLOMBIA 7 

3 21 3 38 33 4.80 5.50 LOCAL ARE 6.4 b 
3 27 3 39 5 37.ON 71.9E 169 4.69 4.40 HINDU K.USM 48 

1          3 27 5 12 7 44.5N 145.6E 33 4.2 KURILE IS 19 

3 27 b 4 9 23 35.6N 135.8E 33 4.1 5.31 4.85 HONSHU JAPAN 19 

3 27 7 22 9 44.3N 110.6W 33 4.2 2.58 4.10 YELLOWSTONE PARK 34 

3 2 7 9 1 l 4 4 51.IN 130.1W 3 3 3.5 4.04 3.85 uUEEN CHARLOTTE IS 2 
1 2 ' 1 1 24 12 5 7.3N 12.OE W SWEDEN COAST 36 

3 27 1 1 37 30 57.3N 12.OE W SWEDEN COAST 36 
3 27 11 55 29 57.3N 12.OE W SWEDEN COAST 36 
3 27 12 31 52 6.8N 73.OW 176 4.6 4.37 4.50 COLOMBIA 7 

3 27 12 19 19 57.IN 12.Ot W SWEDEN COAST 36 
3 27 13 15 30 6.3N 7 3 . 1W 147 5.0 3.98 4.60 COLOMBIA 7 

3 2 1 I'J 15 43 45.3N 109.8W 33 S MONTANA 34 
|          3 27 21 10 1 51.4N 179.1W 33 4.2 4.27 4.00 ANDREANOF IS 1 

3 28 15 48 66.4N 19.5W 15 6.7  5.6 6.34 5.23 ICELAND 40 

3 28 26 27 66.3N 20.2W 33 4.8 4,41 4.40 ICELAND 40 
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MO DA HR MN SEC LAT LONG DEP  MAG  MCGS MTOT Mb 

3 28 59 39 66.4N 19.6W 33 4.7 4,87 4.26 
3 28 1 28 39 66.6N 20.OW 33 
3 28 1 31 16 16.OS 131.9E 33 4.98 4.90 
3 28 2  4 26 51.9N 156.5E 147 4.3 
3 28 6 27 16 40.9S 84.2W 33 4.5 

3 28 8 16 35 18.ON 61.2W S.W 
3 28 9 47 10 49.ON 154.9E 53 4.9 5,46 4.82 

3 28 11 12 31 30.2S 177.8W 38 5.6 6,26 5.40 

3 28 15 12  3 10.2N 126.2E 60 4.4 5.40 4.96 

3 28 16 18 41 19.9S 178.7W 568 4.6 4,35 4.50 

3 28 17 12 23 30.SN 70.OE 24 3,88 3.75 

3 28 19 54 30 33 3,88 4.30 

3 28 21 58 17 18.2N 61.OW 4.8 

3 28 23 29 15 29.6S 177,5W 54 5.1 5.80 5.13 

3 29 23 32 55.4N 166.OE 33 4.1 5,52 5.00 

3 29 1 40 13 28.2S 177.9W 33 
3 29 3  9 11 40.4N 26.6E 33 4.4 4,65 4.25 

3 29 5 12 22 13.8N 91.8W 33 4.5 4,58 4.30 

3 29 6  5 20 10.3S 160.7E 32 5.0 4,43 4.45 

3 29 6 32 25 35.6N 140.5E 33 4.2 

3 29 7 47 56 13.4N 91.OW 33 4.3 3,64 3.70 

3 29 8 17 22 18.3N 61.OW 25 4.3 

3 29 17  3 45 17.3N 60.6W 25 4.4 

3 29 20  4 52 36.5N 70.4E 200 4.2 4,15 3.90 

3 29 21 16 44 30.2S 177.7W 60 5.0 5,55 4.96 

3 29 21 52  8 35.6N 28.6E 33 3,90 4.30 

3 29 23 30 43 18.OS 168.5E 35 
3 30 34 40 51.IN 129.4W 33 4.2 4,44 4,04 

3 30 1 53 28 19.IS 169.IE 160 6.1 6,82 5.91 

3 30 6 55 51.8N 170.5W 33 4,22 4.25 

3 30 9 23 11 1.2S 77.8W 105 4.5 4,86 4.50 

3 30 11 37 28 30.IS 176.9W 33 6,15 5.15 

3 30 16 12  1 4.8S 75.1W 244 3.9 4,02 3.85 

3 30 16 51 57 44.2N 148.0E 33  5. 4  6.3 6,58 5.67 

3 30 17 30  4 38.6N 75.8E 33 4.3 5,19 4.60 

3 30 21 13 54 8.7S 109.2W 33 4.6 5,15 4.70 

3 31 2  9 13 18.ON 61.9W 150 5.0 
3 31 2 15 11 17.8N 60.9W 50 4.9 
3 31 2 27  9 36.9N 57.7E 33 4.6 4,86 4.65 

3 31 3 35 21 33 3.51 4.30 
3 31 4 46  1 6.5S 81.1W 33 5.2 5.95 5.17 

3 31 4 57 46 67.5N 31.9E 
3 31 5 30 49 29.9S 177.7W 48  6 .3  5.7 6,36 5.41 
3 31 5 51  1 10.7S 78.5W 33 5.0 5,17 4.76 
3 31 6 51 23 67.3N 31.OE 
3 31 7  7 36 6.IS 149.OE 60  6 .1  5.7 6,04 5.45 
3 31 7 56 41 33 3,31 3.30 
3 31 8 12 40 29.7S 176.9W ' 60 4.2 4,88 4.23 
3 31 9  7 20 30.IS 177.7W 48 5.2 5,79 5.23 
3 31 12 26 12 35.8N 132.6E 33 4.7 4,97 4.47 
3 31 14 58  2 35.IN 9.3W 33 4,67 4.25 
3 31 15  2 27 34.9N 133.OE 60 4.4 5.12 4.40 
3 31 15 33 25 53.IN 167.2W 33 4.3 5.18 4.62 
3 31 17 28 53 .BN 96.6E 33 5.94 5.23 
3 31 19 22 53 30.OS 178.OW 50  6 .4  5.8 6.76 5.53 

LOCATION REG 
ICELAND 40 
ICELAND 40 
N AUSTRALIA 38 
S KAMCHATKA 19 
CHILL COAST 9 
LESSER ANTILLES 7 
KURILE IS 19 
KERMADEC IS 12 
NEAR N MINDANAO COAST 22 
FIJI IS 12 
W PAKISTAN 40 
LOCAL BAG 1.5 22 
LESSER ANTILLES 7 
KERMADEC IS 12 
KOMANDORSKIE IS 1 
KERMADEC 12 
NW TURKEY 30 
GUATEMALA 5 
SOLOMON IS 15 
CENTRAL HONSHU 19 
GUATEMALA 5 
LESSER ANTILLES 7 
LESSER ANTILLES 7 
HINDU KUSH 48 
KERMADEC IS 12 
DODECANESE IS 30 
NEW HEBRIDES 14 
QUEEN CHARLOTTE IS 2 
NEW HEBRIDES 14 
FOX IS 1 
ECUADOR 8 
KERMADEC IS 12 
N PERU 8 
KURILE IS 19 
SINKIANG CHINA 48 
SW GALAPAGOS IS 44 
LESSER ANTILLES 7 
LESSER ANTILLES 7 
NE IRAN 29 
LOCAL ARE 6.1 8 
S PERU COAST 8 
NW USSR  bLAST 4C 
KERMADEC IS 12 
PERU COAST Ö 
NW USSR  BLAST 40 
NEW BRITAIN 16 
LOCAL BAG 2.2 22 
KERMADEC IS 12 
KERMADEC IS 12 
NEAR S HONSHU COAST    20 
OFF MOROCCO COASI 31 
HONSHU JAPAN 19 
FOX IS I 
W OF SUMATRA 24 
KERMADEC IS 12 

A-20 



MO DA HK MN Sfce LAT LONG DLP  MAG  MCG5 MTOT Mt) 
U 1 1 2b 10 28.8S 67.bW 33 3.36 4.60 
u 1 2 m b7 6.05 149.OE 64 4.8 5.2b b.26 
t* 1 3 51 48 13.05 157.IE 21b 4.b 4.b4 4.b0 
u 1 4 28 44 44.8N 141.IE 2bb b.83 5.13 
u 1 6  4 b7 33 3.14 4.40 
u 1 8 30 3b 29.25 176.6W 38 
<. 1 9 22 b2 3'J.4N 69.8E 100 4.8 4.46 4.40 
u 1 11 17  2 28.83 178.OW 33 
4 1 16 31 29 39.IN 77.bE 203 4.0 4.96 4.40 
ii 1 18 36 26 36.bN 71.4E 244 4.3 4.b3 4.57 
u 1 19 b6 28 13.35 167.IE 33 4.4 
(* 1 20 37 09 36.IN 114.ew 33 3.20 
u 1 22 30 51 33 3.54 3.90 
A 2 b7 42 6.6N 73.2W 140 4.b 4.2b 4.77 
<t 2 3  b 22 17.ON 61.3W bO 4.0 
t* 2 3 26 3b 17.ON 61.2W bO 3.8 
<t 2 4  6 b7 bb.2N 16Ü.3E 33 4.9 4.83 4.b0 
<. ? 3 33  6 31.05 177.6W 33 
u 2 '• 32 16 33 3.76 4.90 
i* 2 4 43 31 29.75 177.1W bl b.10 b.02 
6 2 4 b8 32 6.15 149.IE 6b 
u 2 b  b  6 29.75 1?7.0W 36 
1* 2 b 20 48 31.15 177.bW 3 3 b.53 4.70 
U 2 9 40 4b 36.2N 114.9W 33 
i* 2 11 2b 2b 30.15 177.1W 48 6.03 b.00 
i. 2 11 3b bl b.85 10b.OE 91 5.11 4.66 
u 2 11 42 b6 33 3.70 4.40 
u 2 12 2b 36 33 3.56 4.70 
ü 2 13 40 13 44.8N 110.7W 33 
l* 2 1b 29 43 44.7N 110.bW 33 
u 2 16 18 b6 b3.2N 171.7W 142  6. 2  b.7 6.23 b.39 
u 2 17 16 19 33 4.2 3 4.50 
t» 3 1 13 16 17.ON 46.bW 33 4.b b.ü3 4.19 
u > 1 21 b4 14.75 I76.4W 33 4.0 4.97 4.36 
'. 3 1 33 b3 9.25 123.9E 33 6.0 4.94 4.7b 
<• 3 1 3b b9 4.85 78.4W 33 4.12 4.bO 
a 3 2  9 37 16./N 46.6W 33 4.b b.09 4.5b 
•» 3 7 b3 11.95 167.2L 33 4.b b.12 4.6b 
d 3 9 3b C3 4,j,0N 109.9W J3 
'. 3 9 bb 13 4b.IN 109.ßw 33 3.9 
'. •3 11 21 49 29.65 177.2W 48 4.4 b.28 4.78 
'. 1 11 44 b7 H.25 112.7L 163 5.01 4.6b 
u 3 11 bH  1 19. IN 121.4L n 4.0 b.67 4.66 
'. 3 14 47 b6 bb.45 128.2W 33 b.8 b.94 b.00 
U 3 1b 18 36 6.15 149.IC 61 4.9 4.80 b.10 
1. 3 1b b4 b2 61.IN 148.1W 78 b.7 b . 14 4.51 
i. * 17 33 26 15.9N 61 . 3w 17b 4.3 
'. J 18 b4  7 2b.25 179.bW 409 b.13 4.77 
u J 1° 00 38 14.4N 146.7L 33 
u 4 6  7 1', 3.3N 74, bW 31 4.2 b.63 4.60 
1, /. B 26 33 Ib.35 72.3W 122 4.6 4.31 4.55 
'» a 13 4 3 20 21.2N 119.bL 19 4.2 4.82 5.10 
'. '• 1b 36 2 7 42.4N 11 1.2W 33 3.50 
!• <t 16 ?b 11 13.3N 61.1W 7 b 3.b 
'. <i 18 2b 44 3^.^5 17 7.ÖW 20 4.3 
^4 4 22  1  3 30.35 177.8W 36 4.b 4.88 4.80 
1, /. 23 27 bl 30.25 177.8W 33 
U b bl bb 38.7N 142.OL" bl 4.1 b.b2 4.3b 
4 5 2 26 11 30.25 177.7W 33 4.6 b.48 4.90 
lt b 6 49 43 1.65 99.4E 33 b.46 b.16 

LÜCATlüN 
ARGENT INA 
NEW BRITAIN 
SANTA CRUZ IS 
OFF W HOKKAIDO COAST 
LOCAL NNA 4.6 
KERMADEC 15 
HINDU KüSH 
KLRMADEC 15 
SINKIANO CHINA 
HINDU KOSH 
SANTA CRUZ IS 
S NEVADA 
LOCAL UUL 6.8 
COLOMBIA 
LtSSLH ANIILLE5 
LESSER ANTILLEN 
KAMCHATKA 
KERMADEC 15 
LOCAL ANT 6.1 
KERMADEC IS 
NEM bRlTAIN 
KERMADEC IS 
KERMADEC IS 
S NEVADA 
KERM*-DEC IS 
SUMATRA 
LOCAL UUt 7.1. 
LOCAL MAN 3.9 
YELLOWSTONE PARN 
YELLOWSTONE PARK 
ANURLANU)- IS 
LOCAL ANT 7.5 
N ATLANTIC 
M Jl IS 
SAWO SEA 
PERU-ECUADOR 
ATLANTIC uCEAN 
SANTA C><UZ 10 
MYOMINO-MuNTANA 
SW MONTANA 
KERMADEC IS 
JAVA 
UA'JUYAN Pl 
PACIF IC OCEAN 

NEW BRITAIN 

ALASKA 
Lt.SSLR   ANI ILLti 
f Ul    IS 
M4RIANA    Id 
COLOMBIA 
S   PERU 
S   OF   FORMOSA 
IDAHu 
LESSER   ANIILLES 
KERMADEC    15 
KERMADEC    IS 
KERMADEC   IS 
E   HONSHU   COAST 
KERMADEC   IS 
UFF W COAST OF SUMATRA 

REG 
8 

15 
39 
19 
8 

12 
48 
12 
27 
4Ö 
14 
34 
47 

7 
/ 
7 

19 
12 
b 

12 
15 
12 
12 
3 

12 
2«. 
47 
22 
34 
34 

1 
ö 

32 
13 
2 3 
a 

32 
39 
J- 
34 

12 
2'. 
22 
'.3 
16 

1 
7 

13 
18 
7 
8 

21 
34 
7 

12 
12 
12 
19 
12 
24 
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MU DA HR MN SEC LAT LONG DEP  MAG  MCGS MTOT Mb 
t* 5 10 50 3 30, IS 177.2W 44 4.75 4.50 

• 6 1*2 59 18« OS 69.9W 158 4.3 4.16 4.55 
l* 6 2 35 19 1< 7N 124.9E 38 4.68 5.00 
I* 6 2 51 46 5, IS 145,5E 57 4.8 5.06 4,83 
l* 6 b 34 9 30« 3S 177.OW 33 4.97 4,70 
t* 6 7 3 6 17. 5S 178.9W 526 5.1 5.75 5,12 
I* 6 7 51 4 36« 4N 89.8W 18 3,30 
k 6 8 12 24 36. 4N 89.7W 18 3.60 
u 6 9 <>6 52 33 3.21 4.50 
It 6 U 19 23 63, 4N 149.5W 39  6. 1  5.5 6.00 5.14 
<» 6 12 7 10 63. 6N 149.5W 55 4.5 5.16 4.50 
"4 6 lb 9 44 30. 2S 177.9W 33 
4 b 16 26 7 41, 6N 141.7E 80 4,7 5.47 4.75 
<4 6 17 ts 53 33. 6N 82.8E 33 5.15 4.80 
<• 6 18 2 31 32. IS 178.IE 197 4,6 5.12 4.75 
u 6 18 29 56 19. • 6N 64.3W 5,1 
u 6 20 18 19 40. .7N 128.3N 33 4.2 3.61 4.80 
k 6 21 35 21 6. .OS 149.9E 49 5.16 5.10 
u 6 23 36 36 7 .2S 132.6E 33 4,56 4.45 
4 6 23 40 21 20 «ON 109.3W 44 4.3 4,63 4.58 
k 7 2 15 9 33 3,13 4.40 
<• 7 3 57 32 24 .5S 177.OW 114 4,7 5,85 5.13 
4 7 7 20 53 31 .2N 41.6W 30 
<• 7 8 <.<. 40 33 3,66 4.40 
4 7 9 10 12 33 4,66 5,00 
<4 7 11 3 26 70 .3N 13.6M 71 3,40 4,00 
i. 7 11 16 3 71 .5N 13.OW 33 4,6 4,57 4,42 

4 7 12 «.5 3b 33 3,51 4,20 

k 7 13 5 2> 25 • ON 125,IE 124 4,64 4,72 
- 7 19 7 35 27 .ON 129.2E 33 5,40 4,72 

k r 19 2 8 2 53 .7N 170.1W 202 6,0 5,61 5,05 
u 7 22 36 3 4 .9S 103.2E 72  6. .7  6,1 6,49 5.70 

k e 3 59 39 • 6N 104.9W 33 

k 8 1 i.9 19 11 .4N 62.6- 95 4,5 5,39 4.80 
* a 3 2«. '.b 33 4,59 5.40 

k 8 9 57 40 31 .4S 68.0W 232 4,4 4,94 4.60 

<. 8 6 2«. 51 5 .5S 130.IE 33 4,9 5,09 4.76 

k 8 6 %3 21 '.1 .9N 72.8E 33 4,7 5,66 4.95 

k B 7 56 50 18 .8S 168.5E 33 4,6 5,06 4.30 
- 8 11 19 39 47 ,5N 153.2E 107 4,6 3,97 3.80 

- 8 li 53 21 4 .2S 152.2L 158 4,8 5,03 4.63 

- 8 I* JB 27 27 .7N 44.3W 33 5,0 5,18 4.66 

« 8 19 35 15 33 4,76 4.70 

k 8 20 8 34 9 .6S 151.9E 41 5,0 4.64 4.90 

k 8 2 0 50 58 10 .45 161.4b 33 4,9 4.68 4.60 
u B 22 37 3C 24 .75 179.BE 424 <.,8 4.71 4,55 

" 9 3 35 22 .2N 85.6E 33 4.55 4.32 

4 n 1 39 9 71 .2N 12.7W 20 5.06 4.67 

k 9 2 2 25 17 .75 178.7W 538 4,9 5.13 4.95 

* 9 3 ■.6 56 10 .8N 62.6W 50 4,9 
k 9 4 32 2 6 17 .85 168.OE 35 4.6 4.76 4.45 

k 0 ? 36 1 1 16 .5N 61.1W 4.7 

k I 12 20 58 34 .65 76.2W 33 4.6 5.10 4.55 

k 9 1* <.7 37 13 .3N 61.OW 150 4.4 

4 9 1* ^ 5 4 .05 151.OE 33 3,13 4.50 

k 9 18 M 54 10 .5N 122.6E 55 4.3 5.02 5.00 

k 0 2 2 57 48 1 1 .65 166.IE 64 5.2 5.93 4.86 

k 10 24 58 19 .25 173.1W 33 4.9 5.16 4.66 

k 1C 6 56 33 6 .9N 73.2W 144 4.7 4,59 4.77 

x 10 7 50 3 0 9 .25 125.OE 33 5.2 5.75 5.10 

7.9 
1^ 
IS 
4.8 

LOCATION 
KEHMAÜEC IS 
S PERU 
CELEBES 
NEW GUINEA 
KERMAUEC IS 
FIJI IS REGION 
SE MISSOURI 
SE MISSOURI 
LOCAL ATu 2.7 
CENTRAL ALASKA 
CENTRAL ALA5KA 
KERMADEC IS 
5 HÜKKAIUO C0A5I 
TIBET 
KERMADEC IS 
LESSER ANTILLES 
UFF N CALIK CüAbl 
NEW BRITAIN 
TANIMbAR 15 
OFF w C'JAST OF MEXICO 
LOCAL MAN 1,3 
TONGA IS 
N ATLANTIC 
LOCAL OUE 6,9 
LOCAL ARL 
JAN MAYL.M 
JAN MAYLN 
LOCAL PMG 
RYUKVU IS 
RYUKYU IS 
FOX IS 
NEAR 5W SUMATRA COAM 
NE COLORADO 
OFF VENEZUELA COAST 
LuCAL N01 7,1 
ARGENTINA 
BANiM SEA 
K.IRGHU SbR 
NEW HEBRIDES IS 
KURILE IS 
NEW DRITAIN 
ATLANTIC uCEAN 
LOCAL PMG 6,1 
NEW BRITAIN 
SOLOMON 15 
S OF FIJI IS 
INDIA 
OFI- E GRELNLANt) COAST 
MJI IS 
LESStK ANTILLES 
NEW HEBRIDES 
LESSER ANTILLES 
OFF COAST OF CMUE 
LESSER ANTILLES 
NEW   tJRITAIN 
PANAY   PI 
SANTA   CRUZ    IS 
5AMOA    15 
N   COLOMBIA 
T IMOR 

REG 
12 

8 
23 
16 
12 
13 
34 
34 
Ju 

1 
1 

12 
19 
27 
12 

7 
i 

16 
24 

5 
2 2 
12 
32 
<*1 

o 
40 
40 
16 
20 
20 

1 
24 
34 

7 
<:6 

a 
<.* 

14 

19 
»i 
16 
15 
15 
13 
26 
4v; 

13 
7 

39 
7 
b 
7 

15 
22 
3V 

12 
7 

24 
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10 DA HR MN SEC LAT LONG DfcP  MAG  MCGS MTOT MB 
i* 10 8 27 44 12.ON 62.3W 130 3.6 
u 10 8 29 30 52.4N 170.5W 33 3.8 
i* 10 1 1 39 7 3.6N 148.IE 108 4.0 5.04 4.88 
i* 10 12 27 36 18.4S 177.7W 558 4.4 4.78 4.40 
4 10 14 12 V 15.9N 91.7V» 150 4.3 4.02 3.90 
k 10 10 32 31 36.4S 73,3W 40 4.4 4.93 4.58 
4 10 20 16 24 47.6N 13.3E 40 3.20 
i* 10 2^ 1C 47 16.8N 94.1W 130 4.6 4.84 4.56 
U i: 23 23 41 10.OS 160.6E 90 4.7 5.04 4.20 
u n 1 13 44 51.9N 176.2* 70 4.4 4.61 4.20 
u u 2 58 41 1.8S 128.OE 33 5.52 5.00 
'. n 4 12 39 14.8N 92.2W 33 3.9 3.53 3.65 
u n 9 3 3 10 9.9S 116.2E 33 5.45 4.71 

I* n 10 4 37 46.UN 155.5t 80 4.6 4.83 4.28 
l* n 11 2 18 52.4N 155.IE 33 4.52 4.10 
I* n 1 1 35 56 63.7N 148.6W 70 3.20 
1* 11 1 1 46 33 13.9N 61.4W 190 5.0 

I* u 12 10 22 19.7N 10B.9W 33 4.6 4.10 4.30 
t* 1 ! 13 2 30 53.8N 164.8W 33 4.3 5.12 4.57 

u 11 14 19 10 79,IN 1.4E 15 4.38 4.25 
'» li 16 2 / 5 3 3 3 3.32 3.80 
i* 11 16 4 5 25 6U.2S 18.7W 33 5.31 4.95 
It 11 19 19 11 17.9S 175.3W 171 4.5 
t* 17 41 28 31.9N 78.BE 33 5.4 5.69 5.15 
u 1? 4 13 23 61.2N 147.3W 61 4.3 3.84 3.75 

't 12 8 41 56 39.OS 176.7E 106 5.92 5.10 
u 1? 10 44 17 44.9N 141.IE 214 4.4 3.91 3.75 
u 12 13 38 3 5 1.6N 175.0W 33 4.2 5.18 4.56 

u 1? 13 52 14 33 3.79 4.20 
u 12 16 20 25 16.8N 61.OW 3.9 

i* 12 19 47 55 79.6N 5.IE 33 5.2 4.76 4.43 

u 12 19 56 2 33 3.28 4.00 
t. 12 20 40 17 16.7S 173.7W 33 5.0 5.95 5.11 

u 12 23 59 3 36.8N 22.3E 33 4.28 4.30 
u 13 2 2C 57 6.2S 76.5W 125  6. 7  6.3 6.88 5.93 

It \i 3 20 39 19.2S 175.8W 222 4.5 4.88 4.40 

1* 13 7 51 43 32.OS 68.4W 33 4.6 4.82 4.50 

1* 13 9 9 3 34.IS 109.9W 33 4.79 4.56 

u J3 1 1 24 13 36.7N 140.BE 111 4.3 3.99 3.BO 

u n 14 31 21 3.4S 135.4E 31 5.6 6.14 5.38 

u 13 14 4 9 36 33 4.69 5.50 
u 13 15 4 0 27 3.4S 135.7E 40 5.56 5.10 

u 13 17 32 33 17.05 178.3W 631 5.2 4.99 4.50 
U 1 J 10 5 3 lb 11. 7N 87.bW 33 4.4 4.90 4.28 

it 1 i 19 4 3 50 25.2N 141.7E 106 4.5 4.53 4.06 
A 13 22 7 57 31.5S 179.6E 421 4.34 3.95 
<• \U 4 7 26 33 3.28 3.BO 
4 1« 5 32 34 31.4S 177.8W 33 5.0 5.56 4.96 
It 14 6 26 33 30.ON 140.OE 33 5.36 4.70 
U I'l 7 24 33 30.4N 140.7E 33 
A 1'« 7 52 5 30.6N 140.8E 33 
u 14 13 14 22 5.4S 154.2E 142 ■ 5.2 5.31 4.70 
I* 14 18 58 39 30.7N 139.8t 110 5.16 4.61 
l* 14 20 36 53 30.6N 139.8E 113 4.5 5.03 4.52 
tt \b 5 17 4 23.5S 68.9W 3 3 4.94 4.40 
tt 15 5 40 41 23.5S 68.2W 105 5.0 5.32 4.84 
4 15 7 32 59 60.8N 147.5W 57 4.79 4.33 
It 15 8 45 48 33 3.81 4.90 
1* 15 15 1 26 4.OS 129.OE 148 4.4 4.62 4.50 
l* 15 20 19 21 .9S 128.OE 33 4.5 5.51 4.8B 

LOCATION REG 
LESSER ANTILLES 7 
FOX IS 1 
CAROLINE IS 17 
MJI IS 13 
GUATtMALA 5 
OK- CHILE COAST B 
AUSTRIA 36 
CHIAPAS MEXICO 5 
SOLOMON IS 15 
ANÜREANÜF IS 1 
HALMAHERA 23 
GUATEMALA 5 
S OF SUMuAWA 24 
KURILE IS 19 
W KAMCHATKA COAST 19 
ALASKA 1 
.LESSER ANTILLES 7 
OFF COAST OF MEXICO 5 
FOX IS 1 
SVALÖARÜ 40 
LOCAL MAN 2.3 ^2 
SANDWICH REGION 10 
TONGA IS 12 
N INDIA 26 
CENTRAL ALASKA 1 
N IS NEW ZEALAND 11 
SEA OF JAPAN 46 
ANLiRLANoF     IS 1 
LOCAL   ARE   4.4 8 
LESSER ANTILLES 7 
SVALUARD REGION 40 
LOCAL MAN 2.2 22 
TONGA IS 12 
IONIAN SEA 30 
CENTRAL PERU 8 
TONGA IS 12 
ARGENTINA 8 
LASTER IS 43 
HONSHU COAST 19 
N NEW GUINEA COAST 16 
LOCAL NDI 8.6 26 
W IRIAN 16 
FIJI IS 12 
OFF NICARAGUA COAST 5 
VOLCANO li RbGlON 18 
KERMADEC IS 12 
LOCAL PMG 3.5 16 
KERMADEC IS 12 
S HONSHU 18 
S HONSHU lö 
S HONSHU 18 
NEW ÜRITAIN 15 
S OF HONSHU JAPAN 18 
S OF HONSHU JAPAN 18 
CHILE-bOLI VI A 8 
CHILE-BOLIVIA BORDER   8 
KENAI ALASKA i 
LOCAL NDI 6.7 26 
CERAM IS 23 
HALMAHERA 23 

A-23 
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MO DA HR MN SEC LAT   LONG OEP MAG  MCGS MTOT MB 
<♦ 15 22   18 26 39.5N 110.2W 33 4.2 2.40 3.85 
i*    15 22   36 15.ON  92.2W 33 4.6 4.66 4.40 
^ 15 23 39 27 18.3S 173.7W 33 5.29 4.80 
i*   16 1 29 19 .85 128.OE 33 7.0  6.1 6.58 5.27 
4 16 1 36 59 1.2S 128.4E 33 6.3 6.63 5.87 

<» 16 1 55 11 .75 128.OE 32 6.0 6.61 5.77 
* 16 2  5 52 1.3S 126.9E 33 5.8 6.89 5.70 
4 16 2 50 57 .85 127.8E 33 5.12 4.95 
<» 16 3 32 25 1.15 127.9E 33 4.4 5.36 4.93 
* 16 3 46 33 .95 127.8E 33 4.4 5.02 5.10 
>*   16 4^5 .35 127.6E 33 
<. 16 4 10 16 .85 128.9E 33 4.95 4.40 
4 16 5 31 59 18.45 177,7W 575 4.5 5.10 4.65 
4 16 5 34 35 44.8N 11C.4W 33 3.7 
U   16 6 27 56 1.65 127.8E 53 4.6 5.23 4.77 
<. 16 7 41  5 1.15 129.5E 33 4.5 4.43 4.03 
<• 16 7 45 26 .0  127.6E 33 4.5 5.12 4.47 
<• 16 9 10 29 .95 128.5E 33 4.4 5.23 4.40 
<» 16 12  3 42 1.05 127.6E 33 4.7 6.22 5.21 
»*   16 16 54 12 48.IN 128.5W 33 4.2 4.20 3.70 
<» 16 18 23 20 33 3.71 4.50 
4 16 18 47  9 35.4N  44.3E 104 5.2 4.82 4.74 
<4 16 20    47 1.35 128.9E 33 4.6 5.76 4.74 
<» 16 20 33 51 17.ON  61.6N 50 4.3 
<» 17 9 35 34.25 106.3N 33 4.5 4.64 4.16 
4 17 1 10 17 .65 128.IE 89 5.22 4.80 
4 17 l 42 52 31.75  67.5W 79 2.51 4.10 
4 17 2 11 26 19.65 178.6E 33 6.3  5.9 6.03 5.14 
4 17 4  3  6 1.05 128.3E 33 4.6 4.72 4.65 
4 17 8 23 34 15.75 174.1W 124 5.1 5.26 4.65 
4 17 10 20  8 1.1S 128.OE 33 5.25 4.95 
4 17 10 45 21 36.2N  70.7E 140 4.34 -.27 
4 17 12 13 34 18.45 173.8W 33 4.6 4.94 5.00 
4 17 17  3  2 3.55 135.4E 39 5.5 5.41 4.81 
4 17 17 49 30 58.3N  32.4W 33 4.73 4.30 
4 17 17 55  3 58.3N  32.31« 3 3 4.50 4.40 
4 17 18 24 27 54.95  28.2W 26 5.3 5.53 5.12 
4 17 18 43 55 16.7N  61.BW 30 4.2 
4 17 19  B ?6 5.4N  81.5W 33 4.2 4.50 4.50 
4 18 1 51 55 2Ü.35 177.7N 530 4.5 5.15 4.75 
4 18 2 37 20 .75 128.4E 116 4.6 4.71 4.55 
4 18 3 23  7 13.25 176.5N 403 4.1 3.97 3.90 
4 ia 4 27 40 19.4.N 109.1K 33 4.5 4.04 4.40 
4 IA 10 43 16 44.8N 110.2W 33 
4 18 12 49 16 ?3 3.80 4.80 
4 in 14 59 12 45.ON 110.9W 3 3 
4 18 22  1  8 1.35 128.8E 33 4.7 5.31 4.81 
4 18 22  4 34 22.05  64.3M 33 4.70 5.50 
4 18 22  9 57 1.75 128.IE 63 5.05 4.56 
4 19 3 21 12 35.7N 118.1W 33 
<♦ IQ 3 47 22 9.85 120.5£ 33 4.9 5.43 4.73 
4 19 6 19 17 31.6N 115.7W 14 2.30 3.90 
^4  19 6 20 15 33.15  69.2M 87 4.6 <».49 4.40 
4  19 6 53 39 ?3 4.59 5.Ü0 
H  19 6 56 15 17.75 167.3E 33 5.37 ^..20 
<♦ 19 7 30 19 35.3N  2b.2E i*l 4.59 4.43 
« 19 7 35 24 35.8N  96.9E 33 6.9  5.9 6.44 5.42 
«. 19 1(S 17 5'. 5d.8S  26.OW 99 5.47 5.15 
<♦  10 16 26 5? 1.35 128.ÖE 33 4.7 5.46 4.87 

LOCATION REG 
E UTAH 34 
MEXICO-GUATEMALA 5 
TONGA IS 12 
HALMAHERA RtOION 23 
HALMAHERA 23 
HALMAHERA 23 
HALMAHEHA ii 
HALMAHERA 24 
HALMAHEKA 23 
HALMAHEKA 23 
HALMAHERA 23 
HALMAHERA 23 
FIJI 15 REGION 13 
YELL0W5T0NE PAUK 34 
HALHAHERA 23 
HALMAHERA 23 
HALMAHERA 23 
MALMAHERA 23 
HALMAHERA 23 
W OF VANCOUVER 15 41 
LOCAL BAG 5.0 22 
IRAQ 30 
HALMAHERA 23 
LE55ER ANllLLLä 1 
EASTER 15 43 
HALMAHERA REGION 23 
ARGENT INA 8 
FIJI 15 13 
HALMAHLRA 23 
SAMOA IS 12 
HALMAHLRA 23 
HINDU H.U5H 47 
TUNGA IS 12 
NEM GUINEA 16 
N ATLANTIC OCEAN 32 
N ATLANTIC OCEAN 32 
SANDWICH IS 10 
LESSER ANTILLES 7 
S UF PANAMA 6 
FIJI IS 12 
HALMAHEKA 24 
FIJI 15 12 
JALISCO MEXICO 5 
YELLOWSTONE PAKH 34 
LOCAL NNA 5.3 8 
rLLLONSTuNE PARK, 34 
HALMAHLRA 23 
SOUTHERN bOLlVlA 8 
HALMAHLRA 23 
tLRN CO CALlt^ 3 
SUMfaA 24 
BAJA CALIF i* 
NW ARGENT INA B 
LOCAL PMu 5.1 16 
NEW HEbRIUES 14 
CRLTL 30 
TblNUMAl CHINA 27 
SANDWICH 1b 10 
MALMAHLKA 23 
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MO 
t* 

i* 

l* 

<t 

'4 

It 

I* 

'» 
U 

'. 
I* 

u 

DA 
19 
19 
19 
ZV 
20 
20 
2C 
2: 
2G 
20 
?.: 
2:. 
20 
<?: 
21 
2: 
?i 
21 
2: 
2 \ 
7 \ 
?: 

HR MN 
20 28 
2 0 
22 

1-4 

1-3 

kl 

43 
5Ü 

/ 
Üb 
'46 

^ 
30 
15 

16 65 
20 32 

C 22 

Q 

IC 
i 3 
1 'J 

16 

44 

57 
38 
17 
38 
/ 
3 

28 
16 44 
18 44 

4 2i 
21 
23 

SEC 
3 

34 
17 
56 

1 
5 7 
28 
5,9 

45 
3 7 
5 

5 4 
16 

'5 

b' 
??. 
5 

30 
4b 
34 
2* 
16 
50 
58 
50 
9 

2 2 
2 2 10 4 1 

e *- 
?? 
2 2 
2 2 
: 3 
, 5 
23 
2 ) 
2 3 
23 
23 
23 
23 

4« 2 3 
4 2^» 

23 
23 

23 
23 
24 
2 4 

2'< 
24 
24 
24 
24 
24 
24 
24 
2M 

12 
\'. 
1 5 
22 

1 
2 
2 
2 

7 
9 

11 
12 
14 

15 
15 
18 

5 7 

18 
34 

5 
y> 
45 
51 
37 
1" 
55 
37 
58 
2 

23 
32 
5 2 

19 42 
19 49 
2 
3 
5 
b 

1 

9 
13 
13 
14 
15 
20 

33 
5 5 
3 3 
51 
10 
2 2 
32 
33 

7 
58 
31 

LAT 

1.4S 
29.9S 
38.6N 
4b.4N 
1.2S 

69.7N 
27.55 
52.4N 
17.5N 

LÜNCJ 

128.9E 
177.7W 
20.7t 

151.1L 
128.9E 
16.5E 
70. 2W 

16C.0E 
98.6W 

22 
52 

,3S  64,8W 
,3N 159.5E 

.'J 
1 3 
5 5 
5 J 
l- 
34 

il 
HO 
4 

17 
44 

44 
7 

7 
56 

53 
50 
24 

53 
59 
10 
6 

50 
4 4 

13 
9 

12 
07 
26 

7 
9 

16.6S 
24,IN 
26.8N 

35.6N 

1 1.7N 

i.5r, 
31.5N 

.'.Ow- 

5.1b 
12.2N 

178.3W 
122. IE 
128.5C 
146.9E 
138.2L 

62. 3W 
128.IE 
128.7L 
74.Cc 

129.2L 
1 I I .h* 
154.1L 
143.6E 

19.OS Mb,'** 
4:.3N  39.OE 

32.33 
11.4S 
46.9N 
19.9N 
60.7S 
25.7N 
12.2N 
50.9N 
42.6N 

1 1.7N 
17.SS 
5.1S 

72.5W 
165.9E 
103.7t 
109.2W 
24.7W 

99.5E 
125.7E 
128.ÖW 
19.5E 

61. 5W 
178.7W 
146.IE 

23.8S 179.9E 
.85  91.6W 

17.2S 174,5W 
1Ü.45 161.4E 
1.1S 127.2E 

21.0S 
31 . 1S 

66. 2W 
66.RW 

27.ON 128.8E 
39.6N 110.OW 

52.IN 157.3t 
36.3N  71.4E 

ÜLP 
33 
33 
41 
48 

102 
28 
35 
33 
33 
33 
33 

271 
33 
33 
33 
33 
28 
33 
46 
33 
33 
33 
100 
33 
33 
37 
135 
33 

132 
33 
33 
5 3 
33 
33 
3 3 
3 3 
97 
33 
33 
33 
33 
30 
43 
38 

115 
533 
134 
33 

540 
33 

190 
80 
33 

164 
HO 
33 
42 
33 
33 

125 

MAG  MCGS 

4.4 
4.7 

5.1 

4.7 
4.4 
3.9 

4.2 
5.0 

4.6 
5.2 

6.0 
4.3 

6,0 
5,9 

4,C 
4,6 

5.3 
5.3 
5.2 

5.6 
4.7 

4.1 
5.1 
4.2 
5.2 
5.1 

3,3 
5,1 
3.5 
4.4 

4.1 
4.7 
4,7 
4.8 

4.3 
5.1 
4.6 

4.3 

MTOT 
3,26 
4,86 
5.39 
4.40 
5.55 
5,11 
4,09 
5.28 
4,86 
3,86 
3,10 
5,06 
5,26 
3,96 
5,67 
5,84 
5,76 
5,43 
4,65 
3,32 
3,98 
3,87 

5,68 
4,94 
4,06 
5,63 
6,15 
5,15 
4,80 
4,58 
5.34 
4.74 
3.23 
3.55 

5.45 
5.68 
3,30 
5,29 
5,05 
4,82 
3,15 
4,53 

Mö 
4,60 
4,00 
4,80 
4,20 
4,97 
4,72 
5,10 
5,01 
4.50 
3.80 
4.20 
4.86 
4.63 
4.60 
5.10 
5.35 
4.86 
4.90 
4.10 
4.30 
4.60 
4.90 

4.90 
4.58 
4.08 
4.77 
5.29 
4.90 
4,70 
4,70 
4,85 
4,73 
3.80 
4.60 

5.20 
4.66 
4,60 
5,03 
4,65 
4,65 
3.30 
4.86 

4.71 4.24 
4,45 4,36 
3,56 4,50 
4,88 4,47 
4,65 4,30 
5,02 4,57 

4,99 
3,71 
4,25 
5,63 
2,29 
3.53 
4.93 
3.47 

4.50 
4.85 
4.03 
4.76 
3.20 
4.10 
4.30 
3.95 

LUCATIUN RtG 
LOCAL ANT 3.6 8 
HALMAHtRA 23 
KERMAUtC IS 12 
OFK W COAST OH GRttCt 30 
K.UR1LE IS 19 
HALMAHERA 23 
N NORWAY 40 
N CHILE 8 
OFF K.AMCHATK.A COAST 19 
GUERRERO MEXICO 5 
LOCAL ARE 5.3 8 
bOLIVlA-ARGLNTINA 6 
OFF KAMCHATKA COAST 19 
LOCAL Out 6.1 47 
FIJI IS 12 
NEAR E FORMOSA COAST 21 
RYUK.YU IS 20 
ADMIRALTY IS 16 
HONSHU JAPAN 19 
LOCAL HMO 3.7 16 
LOCAL MAN 3.9 22 
LOCAL ARE 6.0 8 
LESSER ANTILLES 7 
HALMAHERA 23 
HALMAHERA 23 
W PAKISTAN 47 
oANuA btA 23 
KLKMAOLC lb 12 
SOLOMON lb 15 
MARIANA lb 17 
LOCAL PMO 5.7 16 
TONGA IS 12 
ULACK SEA 30 
LOCAL ARE 5.0 8 
LUCAL IwUE 7.0 47 
CENTRAL CHILL ö 
SANTA CRUZ IS 39 
OUTER MONGOLIA 28 
KEVILLA OIGEOO 5 
SANDWICH IS 10 
YUNNAN PROV CHINA 26 
PHILIPPINE lb 22 
VANCOUVER lb 2 
YU60M.AVI A ALbANIA 31 
LESSER ANTILLES 7 
FIJI IS 13 
NEW GUINEA COAST 16 
LOCAL OUE 7.1 47 
S OF FIJI IS 12 
GALAPAGOS IS REGION 44 
TONGA lo 12 
SOLOMON IS 15 
HALMAHERA REGION 23 
SW BOLIVIA 8 
ARGENTINA 8 
RYUKYU IS REGION 20 
NE UTAH 34 
LOCAL ARE 4.9 8 
KAMCHATKA 19 
HINDU KOSH 48 
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MO DA Hk MN SEC LAT LONG DEP  MAG  MCGS MTOT Mb LOCATION REG 
4 PA 20 t*B 16 30.15 177.8W 33 5.24 4.63 KERMAOEC IS 12 
i* ?A 21 i*7 49 20.8S 179.1W 603 5.1 5.62 5.02 FIJI 15 REGION 13 
<* PA 22 1 45 17.7N 61.3W 4.8 LESSER ANTILLES 7 

<* 2'. 22 29 36 39.7N 104.8W 33 4.1 NE COLORADO 34 

A 7b b b 27 33 4.53 5.40 LOCAL ATU 5.7 30 
I* 2b 6 b 32 42.4N 19.4E 44 4.44 4.80 YUGOSLAVIA ALBANIA 31 
i* 2b 7 20 9 12.4N 87.4W NICAKAOUA COAST 6 

A 2'.> 8 12 57 4.7N 122.4E 610 5.5 5.29 4.86 CLLEbES SEA 23 
A 2b 10 12 32 33 4.50 4.00 LOCAL PMG 4,9 16 
it 7b 1 I 9 30 4.3N 62.4E 33 4.89 4.22 MALDIVE IS 3 3 

<. 7b 1 1 19 18 31.7N 140.5E 33 4.72 4.28 5 OF HONSHU JAPAN 20 
I* 7 b 1 1 bU 59 29.9N 136.9E 33 4.63 4.30 5 OF HONSHU JAPAN 18 
<t Zb 12 14 1 35.8N 69.6E 210 3.30 3.70 HINUU KUSH 48 

<» 2b 13 2 29 23.4S 113.0W 33 4.6 5.02 4.50 EASTER IS 43 

U ib 13 36 14 45.2N 5.9E 33 4.01 4.83 SE FRANCL 36 

h 2b 16 3b 56 1.3S 128.7E 33 5.3 5.81 5.14 HALMAHERA 23 
k 2b 1 7 bO 25 21.65 178.OW 380 5.0 5.24 4.63 FIJI IS 12 

<* 7b 19 3C 47 33 3.64 4.30 LOCAL UUE 6,6 «.7 

<* 7 b 21 6 44 28*15 70.OW 33 4.71 5.15 N CHILE 8 
u ?ft 1 «.6 20 33 3.84 4.00 LOCAL PMG 2.1 16 
<* 7h b 37 31 16.65 73.7W 23 3.94 4.50 5 PERU COAST 8 
u 2k 7 i.9 46 33 3.96 4.00 LOCAL PMG 3.6 16 
•* 7 b B 18 9 18.05 173.8« 18 5.0 5.60 5.00 TONGA IS U 
4 2t \b 22 51 64.4N 146.3W 139 4.3 4.62 3.80 CENTRAL ALASKA i 

u Zb 16 '.4 12 18.15 69.OW 110 4,7 5.05 4.84 PERU-CHlLt OüROtK d 

t* 2t 23 «.b 1 24.IN 122.5E 33 4.9 5.32 4.94 OFF t FORMOSA LuAST 21 
>* 27 Cl <.•> 07 3.07 3.30 LOCAL ATU 2.1 3. 
* 27 3 '•2 34 66.7N 19.2W 33 4.6 4.15 4.24 N ICELAND COAST 4. 

<. 27 <* SI 51 44.8N 110.4W 33 4.4 3.08 4.40 YELLOWSTONE PAh*. 34 

<. 27 ä 33 42 15.95 173.9W 100 4.9 5.03 4.83 TONGA ib i< 

<• 2? 8 42 56 .65 126.4E 33  6. 1  4.9 5.85 5.06 HALMAHERA 23 
<. 2 7 a 46 24 33 3.69 4.20 LOCAL PMG 4.7 16 
i. 2 7 11 3 29 22.85 68.9W 100 4.a 5.15 4.96 N CHILE 8 
■• ?7 11 )9 3^ 45.ON 111.4W 3? 4.0 3.23 4.60 SW MONTANA 32 
•. 27 15 i; 10 61.4N 146.3W 3° 3.97 3,50 5 ALASKA 1 
•« 18 '.u '«. 16.55 172.6W 33 4.6 TONGA IS 12 
- 2"' 19 29 4? 30.35 70.3W 59 4.7 5.36 5.00 CENTRAL CMlLt. ö 
<« i"" 2 I '8 «fc 33 4.55 5.30 LOCAL ARE 5.2 B 
(i 2 ' 23 •>7 3 0 33 3.26 4.35 N CHILE 0 
- 2" ^2 1 1 40.5N 27.4E 160 4.02 5.00 NW TORKEY 3„ 
u 2P 1 bl 7 1.15 126.6F 26 4.95 4.66 HALMAHERA 23 
- ?e 2 ' 16 24.05 67.9W 120 4.2 4.45 4.25 CHILE-ARGENT INA 8 
<• ?( <. 5 5 30.9N 131.IE 64 4,13 4.26 S KYUSHU JAPAN 2J 

<. 2P 4 M 2". 18.95 170,2E 229 NEW MEÜRIUES 14 

«4 2a 5 22 8 12.15 76.OW 50 4.9 4,96 4,61 NEAR PERU COAST 8 

4 2« I« 16 6 17,65 176.5W 505 4.5 4,70 4,41 FIJI IS 12 
d 28 15 25 JO 1 7.65 174.5W 60 4.7 TONGA 15 12 
- 26 If. ib b\ 21.55 67.6W 147 4.1 3,11 4,06 S BOLIVIA 8 

'. 2« 1 7 1 26 33 3,36 3,90 LOCAL PMG 3.5 16 
u ?P I 7 28 20 .65 126.5E 33 4.60 4.30 HALMAHERA 23 
4 28 1 8 1 3 3] 9.85 160.3E 30 5.4 4.99 4.60 SOLOMON IS 15 
<. 2H 19 ',0 1 I 36.IN 71.3E 150 4.6 4.82 4.76 HINDU RUSH 48 

4 2« 21 57 42 24.05 66.1* 33 N CHILE a 
i. 2P 22 b*. 28 11.05 130.lt 479 4.11 4,10 BANDA &tA 24 

u 28 23 21 3'. 39.3N 141.OE 33 4.3 t HONSHU 19 

d 28 2 3 47 7 33 3.65 4,90 LOCAL PMü 4,b 16 

<i 2" 17 57 33 3.12 4,00 LOCAL NNA 4,9 8 

<• 2" 1 20 47 7.95 158.7E 72 4.8 4.25 4,00 SOLOMON li> 15 
<i 29 b 3 37 23.9N 121.6E 116 4.3 4.64 4,71 N LUZON PI 21 
*4 29 e 3 4 25 10.75 164.5E 50 5.1 3.70 4.00 SANTA CRUZ IS 14 
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^0 DA HR MN SEC LAT LONG • DEP 
h 29 9 21 34 17.8S 13.2W 33 
h 29 14 31 52 63.9S 159.5E 33 
4 2" 20 35 41 17.4N 92.7W 27 
i* 2^ 21 44 17 51.4N 178.6E 60 
k ?0 36 3 51.3N 178.5E 66 
4 30 b8 18 .75 129.OE 33 
4 30 2 34 53 7.3N 126.5E 34 
4 30 3 18 52 51.4N 179.IE 50 
h 30 3 26 4 51.2N 178.6E 50 
l* 30 5 20 48 39.9N 20.9E 33 
4 30 7 7 56 51.6N 178,4E 64 
4 30 7 58 28 
4 30 8 26 23 17.IS 175.1W 219 
4 30 10 20 54 10.6N 94.4E 33 
4 30 1 1 4 15.2N 93.OW • 33 
4 3Ü 14 30 33 
4 30 10 43 14 8.25 79.9W 60 
4 30 23 50 27 22.2$ 66.9W 95 

MAG 

5.7 

6.6 

MCG£ MTOT MB LOCATION 
4.64 4.70 b ATLANTIC OCEAN 

5.9 6.13 5.35 bALLtNr IS 
5.2 5.41 4.76 S MEXICO 
5.6 6.05 5.04 ANÜREANUF IS 
4.6 4.74 4.26 ANÜREANOF IS 
5.6 6.42 5.18 HALMAHEKA 
4.5 4.73 4.44 COAST MINDANAO PI 
4.5 4.86 4.62 RAT IS 
4.9 5.59 4.90 RAT IS 

4.26 4.20 ALbANlA-GKEtCt 
5.1 5.88 5.05 RAT IS 

3.03 4.40 LOCAL CHG 6.9 
4.9 4.19 3.90 TONGA IS 

5.48 4.76 ANDAMAN IS REGION 
4.3 4.40 4.15 CHIPAS MEXICO 

3.93 4.70 LOCAL NUI 6.8 
4.8 5.62 4.99 NEAR PERU CUAiT 
4.7 3.91 4.45 5 UOLIVIA 

REG 
32 
45 
5 
1 
1 

23 
22 

1 
1 

30 
1 

25 
12 
24 
5 

Ul 
8 
8 

MU DA HR MN SEC LAT LUNG DLP  MAG  MCGS MTOT ML' LÜCATION REG 

5 1  1  5 18 52.4N 174.5W 78 5.2 5.64 4.84 ANDRtANOF IS 1 
5 1 10  3 20 19.OS 169.OE 140  6. 8  6.2 6.85 5.59 NEW HEBRIDES IS 14 

5 1 16 38 43 13.3N 91.8W 4.2 3.00 3.30 W GUATEMALA 5 

5 1 16 45  4 19.05 169.3E 130 NEW HEBRIDES 14 

5 1 19 52 22 38.4N 75.4E 145 4.3 3.53 4.13 SINK1ANG CHINA 27 
c 2  1  9 22 36.7N 89.4W 18 2.18 3.90 St MISSUUKI 34 
K 2  1 58 25 28.5N 54.8E 45 5.8 4.60 4.42 S IRAN 29 

5 ?.      9 19 22 24.65 178.4W 33 5.6 6.55 5.70 FIJI IS 12 

5 2 10 40 51 33 4.12 4.80 LOCAL PMG 7.8 16 
5 2 13  5 28 6.5N 72.7W 202 2.91 3.20 COLOMBIA 7 
s 2 16 47 45 33 4.41 5.30 LOCAL 1ST 7.8 3J 

5 2 23 13 13 63.2N 148.9W 81 6.1 4.54 4.00 CENTRAL ALASKA 1 
f. 3  2 14 44 37.7N 118.8W 15  4. 1 2.50 4.06 MONO CO CALIF 3 
s 3  3 17 58 33 3.12 4.50 LOCAL BAG 4.2 22 

•j 3 10 44 28 30.7N 51.7E 25 5.3 4.56 4.43 IRAN 29 

5 3 10 54 43 15.05 173.3W 33 5.0 5.35 4.82 10NGA IS 13 

5 3 16 32 56 45.ON 111.2W 33 HbBGEN LAKE 34 

5 3 19 !S 15 17.6N 91.8W 90 4.1 3.61 3.90 CHIAPAS MEXICO 5 

5 4  4 4'. 19 4.7N 73.8W 43 4.0 3.70 3.80 COLOMBIA 7 

5 4  5 56  4 51.8N 175.4W 69 5.5 5.38 4.85 ANDREANOF IS 1 

5 4  7 38 53 24.75 66.6W 153 4.6 4.29 4.36 ARGENTINA 8 
!> 4 12 29 43 44. 3N 128.7W 33 2.84 3.60 UHF URLGUN CuAöI i 
5 4 16 19 28 13.2N 90.8W 164 5.1 4.84 4.56 OFF GUATEMALA CÜASI 5 

5 4 16 42  1 55.IN 160.IE 33 5.0 4.86 4.60 KAMCHATKA 19 

5 4 18 24  9 54.45 144.OE 33 4.81 4.70 5 OF AUSTRALIA 45 

5 4 19  1 41 56.15 27.1W 33 5.50 5.03 SANDWICH IS 10 

5 4 21 40 39 19.ON 108.9W 33 4.54 4.10 JALISCO MEXICO COAST 5 

5 4 22  9 24 33.ON 140.5E 169 4.8 3.97 4.40 5 OF HONSHU JAPAN 19 

5 5  3 49 34 19.8S 177.OW 33 5.97 5.30 FIJI IS 12 

5 5 11  4 15 32.7N 139.8E 132 4.1 4.61 4.50 b OF HONSHU JAPAN 19 
5 5 12 44 34 14.2N 91.9W 3 3 4.3 4.20 4.00 GUATEMALA 5 

5 5 15 17  2 24.75 69.5W 50 5.1 5.83 5.23 N CHILE 8 
5 5 16 38  1 33 3.43 4.20 LOCAL 1ST 2.4 30 
5 5 17 11 47 17.55 173.7W 33 5.0 5.39 4.79 TONGA IS REGION 12 

5 5 21 13  8 33 3.63 4.10 LOCAL PMG 3.5 16 
5 6  5  9 39.6N 110.OW 33 UTAH 34 
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MO DA HR HN SEC LAT LONG DEP 
6 5 53 20 2.SS 138.2E 34 
6 8 38 33 9.IS 112.5E 84 
6 9 15 2* 9.9S 160.6E 76 
6 19 30 28 39.5N 20.6E 33 
7 2 17 37 36. 7N 83.IE 33 
7 3 16 41 36.6N 70.8E 230 
7 * 27 26 47.9N 156.2E 33 
7 5    50 18.BN 145.SE 93 
7 5 16 21 64.5N 146.9M 33 
7 7  7 «»5 36.7N 121.8W 14 
7 9  7 15 33 
7 11 57 36 33 
7 13 21 59 33 
7 16 23 11 22.OS 68.6M 110 
7 18    22 12.IN 72.2W 33 
7 20 27  6 
8 2  8 46 26.6S 179.BE 33 
8 2  9  8 46.ON 12.IE • 34 
8 h   28 20 15.9S 171.9W 33 
8 8 50 56 54. 9N 163.9H 89 
8 10 22 11 36.6N 141.OE 53 
fl 13 56 27 58.6S 61.5M 33 
8 14 15  3 21.7N 85.OE 33 
8 15 24 5.3N 125.7E 70 
8 19 15 40 17.2S 175.OW 199 
8 19 50  7 3.6S 103.OE 137 
8 20 28 11 14.5S 172.9N 33 
8 21 26 53 32.IN 141.5E 39 
t 7 25 54 28.5S 179.OW 267 
9 10  3 36 31.8S 71.2H 91 
<) 11 23 30 31.7N 142.3E 33 
9 15  3 41 12.2N 86.9M 34 
9 15  6 24 12.7N 86.6« 33 
9 19 29  2 52.3S 27.5E 33 
9 20 45 14 53.9N 165.2* 33 
9 23 33 13 33 

JO 1 21 55 33 
10 1 49 25 30.2N 130.8E 33 
10 3  6 50 51.IN 172.9E 33 
10 4 28 41 20.OS 168.IE 33 
10 10 29 13 21.5S 178.5H 175 
IC 10 57 35 40.9N 47.8E 150 
10 11  9 42 S.4S 67.6E 33 
10 13  5 21 7.8S 74.5W HO 
1.1 20 38 56 5.8S 108.IM 33 
10 22 2? 42 2.2S 77.6* 33 
11 2 55 58 45.2N 110.OM 33 
11 1 10 48 32.8N 19.4E 33 
11 3  1 44.9N llo.B« 33 
11 4 44 19 15.4S 177.1* 400 
11 7 49 ^47 17.9S 178.5* 590 
11 11 46 37 19.3S 169.5E 450 
11 17 49 43 24.2N 122.5E 33 
11 17 54 51 33 
11 19 44 24 34.9S 108.2* 33 
12 1  7 36 41.8N 136.5E 307 
12 2 57 16 36.5N 140.6E 33 
12 4 10 53 33 

5 12 4 4b 32 17.33 167.6E 53 
5 1? 9 42 58 57.5S 159.4E 44 

MAG 

4.5 

6.4 

6.4 

MCGS MTOT MB   LOCATION REG 
5.0 4.B7 4.76 * IRIAN 16 

S.7 5.65 5.10 S JAVA COAST 24 

4.9 4.68 4.50 SOLOMON IS 15 

5.1 4.26 4.70 GREECE-ALBANIA 30 

S.B 5.34 4.82 SINKIANG CHINA 27 

5.1 4.76 4.60 HINDU KUSH 48 

4.6 4.61 4.80 KURILE IS REGION 19 

4.9 5.16 4.60 MARIANA IS 18 

4.5 4.35 4.45 CENTRAL ALASKA 1 
3.35 4.30 NEAR CALIF COAST 3 
3.75 4.60 LOCAL PMG 4.8 16 

3.90 4.SO LOCAL PMG 5.5 16 
3.67 4.80 LOCAL NNA 6.2 8 

5.4 5.55 5.09 N CHILE 8 

4.4 4.85 4.50 NE COLOMBIA COAST 7 
3.01 4.10 LOCAL 1ST 2.0 30 

4.4 4.84 4.50 KERMADEC IS 12 
3.15 3.90 N ITALY 36 

4*6 4.89 4.50 SAMOA IS 12 

S.6 5.44 4.89 UNIMAK IS ALASKA 1 
6.1 6.24 5.38 HONSHU JAPAN 19 

S.8 S.35 5.IS DRAKE PASSAGE 10 
4.43 3.93 INDIA 26 

5.6 5.82 5.11 MINDANAO PI 22 
4.6 4.72 4.80 TONGA IS 12 

4.56 4.35 NEAR SM SUMATRA CUA3T <!4 
4.7 4.4> 4.20 SAMOA IS 39 
4.9 4.73 4.50 S OF HONSHU JAPAN 18 

4.04 4.00 KERMADEC IS 12 
4.4 4.17 4.62 CENTRAL CHILE 8 
3.9 4.65 4.37 S HONSHU 18 
5.3 5.09 4.67 NICARAGUA N CUAST 6 
4.1 4.79 4.10 NICARAGUA 6 

4.97 4.72 SH PRINCE EDMARU IS 33 
5.23 4.65 FOX IS I 
3.54 4.00 LOCAL ARE 5.9 e 
3.26 4.50 LOCAL ARE 5.3 8 

5.3 4.32 4.32 S OF KYUSHU JAPAN 20 
4.2 NEAR IS 1 
4.9 5.68 5.18 LOYALTY IS 14 
4.7 4.37 4.20 f- IJI IS 12 
5.5 5.37 4.40 A2ERÖAIJAN SSR 29 
5.9 4.81 4.75 INDIAN OCEAN 33 
4.8 4.83 4.37 CENTRAL PERU 8 

S* GALAPAGOS <.<. 
5.5 6.29 5.33 ECUADOR a 

S MONTANA 34 
5.8 4.13 4.50 LIBYA COAST 31 

2.23 3.90 YtLLUWSTUNE PARK 34 
4.9 5.08 4.70 FIJI IS 12 
4.9 5.18 4.70 FIJI IS 13 

4.76 4.65 NEW HEBRIDES IS l* 
4.5 5.17 4.75 OFF t FORMOSA COAST 21 

3.99 5.00 LOCAL LPS 3.3 6 
4.6 4.74 4.55 EASTER IS 43 
4.6 4.73 4.21 SEA OF JAPAN 46 
4.9 4.66 4.42 HONSHU JAPAN 19 

3.75 4.90 LOCAL ARE 4.2 a 
2.89 3.40 NEW HEBRIDES 14 

6.2 6.38 5.64 MACOUAR1E IS 11 
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0 DA HR MN SEC LAT LONG DEP  MAG MCGS MTOT Mö   LOCATION REG 
5 1? 1 1    48 3.05 78.7W 33 3.93 4.20 ECUADOR 8 
b   12 16  7 32 33 3.14 3.80 LOCAL PMG 4.1 16 
b   \2 16 37 11 42.25 72.1W 33 4.72 4.40 S CHILE 9 
5 1? 19 22 31 3.45 146.9E 33 4.9 5.55 4.80 BISMARCK SEA 16 
■j 12 20  B 43 57.4N 153.9W 80 ' 6.6 5.9 6.73 5.72 <ODIAK IS ALASKA 1 
b 12 20 37 13 bb.9N 163.IE 33  6.0 b.b b.69 5.13 KAMCHATKA COAST 19 

5 13 1 3? 36 6.7N 73.1W 140 4.3 4.42 4.26 N COLOMBIA 7 
5 13 1 44 25 33 3.34 4.40 LOCAL ARE 5.8 8 
5 13 6 58 51 3.05 3.50 LOCAL PMG 3.6 16 

b 13 7 10 38 25.7:, 179.6E 453 4.8 4.84 4.46 FIJI IS 12 
5 1^ 9 44 13 40.4N 142.IE 52 4.1 4.93 4.60 NEAR N HONSHU COAST 19 
b 13 12 44  1 14.bN 92.9W 60  5.1 5.6 5.67 5.10 MEXICO-GUATEMALA 5 
b 13 13 12 56 14.IN 93.1W 33 5.39 4.65 OFF CHIAPAS COAST b 
5 13 14  7 46 19.bS 169.3E 163  5.0 5.6 5.81 5.13 NEW HEBRIDES lb 14 
5 13 17 35 46 5.5S 154.6E 386 5.1 4.13 4.55 SOLOMON IS 15 
5 13 17 50 20 61.IN 150.8W 93 4.5 4.12 4.02 KENAI PENINSULA 1 
5 13 18  3  4 20.65 70.7W 33 4.39 4.66 N CHILE COAST 8 
5 13 22 48 10 6.OS Ibü.lE 94 4.85 4.75 NEW BRITAIN IS 15 

b U 8  5 31 10.ON 62.OW 53 4.24 4.00 VENEZUELA COAST 7 
b lA 11 23 .2N 80.1W 33 4.5 4.31 4.20 ECUADOR COAST 8 
b U 13 50 41 57.3N 154.2W 37 4.6 4.32 4.11 KODIAK IS ALASKA 1 

5 14 15  8  4 5.65 127.8E 405 5.3 5.02 4.72 BANDA SEA 24 

5 14 17 56 15 30.2S 177.7W 33 5.02 4.85 KERMAOEC IS 12 

5' 14 23 11 54 33 3.15 4.50 LOCAL SHL 7.6 26 

b 14 23 14 47 4.IS 152.8E 58 5.0 5.47 5.00 NEW BRITAIN 16 

b 15 2 17 54 4b.es 74.8W 33 . 4.71 4.50 S CHILE COAST 9 

5 15 2 52 39 3.4S 146.8E 33 5.7 5.15 5.10 BISMARCK SEA 16 

b 15 6 35 24 38.bN 75.5E 33 5.0 4.99 4.86 HINDU KUSH 48 

b 15 11 15 40 41.8N 20.2E 33 4.52 4.73 ALBANIA 30 

5 15 12  8  8 38.ON 26.4W 33  5.8 5.3 5.21 4.80 AZORES REGION 32 
b 15 15 32 11 24.IN 122.BE 33 5.6 5.15 4.77 OFF E FORMOSA COAST 21 
5 15 18  8 28 33 4.65 5.40 LOCAL LPS 7.4 6 
5 16 1 28  5 22.65 171.6E 79 4.9 4,89 4.60 NEW HEBRIDES IS 14 
5 16 9  1 22 30.05 177.2W 53 5.81 5.20 KERMAOEC IS 12 
5 16 15 52 18 .85 128.5E 50 4.4 5.00 4.78 HALMAHERA REGION 23 
b 16 16 18 1.05 128.8E 33 4.3 5.44 4.98 HALMAHERA 23 
b 16 19 20  6 17.65 178.7W 510 4.8 5.26 4.86 FIJI IS 13 
5 16 20 42 34 16.8N 99.OW 33 5.98 4.86 GUERRERU MEXICO b 
5 16 22  5 53 41.6N 142.OE 65 5.0 4.35 4.35 .S OF HOKKAIDO JAPAN 19 
5 16 23 37 26 43.9N 147.IE 33 4.2 4.84 4.90 KURILE IS 19 
5 17 4  6 36 45.3N 150.8E 33  6.0 5.9 6.32 5.43 KURILE IS 46 
5 17 6  9 18 15.7N 120.IE 80  6.2 5.5 5.92 5.21 NEAR W LUZON COAbT 22 
5 17 7 33 18 31.OS 179.8W 358 4.7 5.40 4.70 KERMADEC IS REGION 12 
b 17 10 34 55 32.3N 140.7E 115 4.2 S HONSHU 18 
5 17 11 57  6 43.IN 41.5E 33 5.3 3.17 3.60 GEORGIAN bbK 30 
5 17 12  9  5 41.7N 141.9E 47 5.4 5.39 4.77 S HOKKAIDO JAPAN 19 
5 17 14 11  1 14.IS 74.2W 51 5.1 5.25 5.02 S PERU 8 
5 17 21 26 36 33 3.23 4.40 LOCAL PMG 3.9 16 
5 17 21 31 12 .85 128.8E 231 4.7 4.72 4.37 HALMAHERA REGION 23 
5 17 22 40  7 24.45 177.2W 70 5.9 6.01 5.13 TONGA IS 12 
5 17 23  4 58 13.bN 142.5E 163 4.3 4.40 4.38 MARIANA IS 17 
5 17 23 36 42 63.5N 148.5W 33 3.20 ALASKA 1 
5 18 4  4 24 29.6S 68.3W 30 4,80 4,68 ARGENTINA 8 
5 18 5 33 25 29.65 68.5W 29 5.27 4.95 ARGENTINA 8 
5 18 12 20 32 8.2S 115.6E 39 5.9 5.73 5.25 BALI 24 
b 18 13  3 36 8.25 lib.7E 68 5.55 5.10 BALI 24 
5 18 14 51 14 16.65 173.1W 33 4.8 4.73 4.40 TONGA IS 12 
5 18 16 32 38 11.55 163.OE 33 4.2 4.04 4,10 SOLOMON IS 15 
5 18 16 43 12 16.ON 119.5E 47 5.0 4,86 4,53 NEAR W LUZON COAST 22 
5 18 2C 58 53 35.7N 115,1W 33 4.4 4,13 4.20 S NEVADA 3 
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MC DA HR MN SEC LAT LONG DEP MAG  MCGS MTOT 
5 18 23 16 16 41.ON 142.OE 52 5.0 5.10 
t 13 23 47 17 49.5N 156.2E 70 4.8 5.30 
5 n 1 3 4 46.5S 75.1W 33 6.8  6.5 6.73 
b 10 A 33 36 1 7.ON 100.0W 40 4.42 
c, 11 R 10 21 44.4N 111.1W 33 
5 19 9 48 26 4.IS 103.IE 96 5.29 
5 19 8 20 37 15.bS 167.8E 113 2.86 
5 19 10 5 46.ON 14.7E 33 4.5 4.85 
t. 19 1 1 2 36 1.5N 126.OE 106 4.42 
5 10 19 21 22 2.3N 128.6E 166 4.3 5.37 
5 11 21 35 49 23.8N 45.9W 33 6.0 6.43 
C 19 23 31 25 17.es 69.4W 148 5.5 5.57 
b 20 1 3b 32 8.3N 83.OW 33 4.66 
5 20 2 39 59 40.3S 75.6W 33 3.91 
c ^0 -1 41 16 8.3N 83.OW 33 4.3 4.54 
^ 20 6 U 2 3 10.45 161.7E 90 4.7 4.24 
5 ?0 9 8 4 19.IN 121.3E 50 4.7 4.31 
5 20 1 1 38 30.7S 178.3W 34 6.8 6.2 7.16 
t 20 13 22 12 1.6N 77.7W 140 4.83 
t 2 0 13 b4 6 24. IN 45.9W 33 4.5 5.21 
5 2C 1 ? 1 40 72.IN 126.3E 33 4.5 5.63 
5 20 19 16 30 26.SS 176.3W 32 6.8 6.2 5.81 
R 20 21 4 57 2.5N 128.8E 148 4.9 5.12 
t 21 58 7 56.OS 123.9W 33 4.85 
5 21 9 44 40 18.9N 146.OE 180 4.31 
5 21 10 16 19 21.15 69.OW ao 2.40 
t 21 15 16 7 1 1.05 163.IE 64 4.8 4.22 
c. 2 1 16 23 28 51.4N 159.IE 33 5.9 4.38 
■i 21 17 10 48 36.3N 140.3E 33 4.1 4.54 
^ 21 17 30 15 11.15 163.3E 33 5.9 5.4 5.75 
k 21 J 1 40 45 11.05 163.2t 69 4.6 4.33 
u 21 17 51 8 22.15 179.5W 579 4.9 4.70 
C 21 18 10 12 29.55 178.1W 82 4.75 
l> 21 18 34 59 10.85 163.2E 60 4.6 4.37 
c 21 2" 3 32 24. OM 108.6W 33 
5 21 ?C 21 5 11.15 163.5E 33 4.6 4.18 
% 2 2 2 27 56 11.35 163.2E 60 5.1 5.22 
b 22 '. 24 30 17.7N 106.OW 33 4.6 4.94 
■. 22 b 42 3C 46.ON 151.2E 86 4.7 4.84 

b 2? 7 52 1 30.35 177.6W 168 4.52 
5 2 2 10 18 27 11.05 163.5E 37 5.2 5.03 

5 22 13 56 4 3 48.6N 154.7E 22 6.3 6.3 6.54 
'. ?? 15 4 2 '.P 4.3M 12?.9E 58 5.0 5.84 
r. 2? 16 25 36 52.2N 165.3W 33 4.2 5.73 

'J 22 16 2 8 49 55.IN 160.2E 33 4.98 

i 22 21 53 2 3.25 115.7E 33 5.6 6.18 
b 22 22 uu 49.3N 155.4t 33 5.1 b.14 
i^ 22 22 4 0 59 3 7.ON 123.1W 14 4.7 4.02 

e> 23 51 40 1.6N 126.4E 33 4.8 5.60 

b 23 2 27 7 1 1 . 1 S 163.5E 33 4.7 4.20 

0 2 3 3 15 28 60.ON 150.4W 36 5.2 3.42 

b 2,. 3 33 19 15.05 176.7W 279 5.4 5.90 

5 2? 3 35 35 10.9S 163.3E 33 5.5 5.96 
5 23 3 57 41 1.3S 80.7W 33 5.0 4.95 

> b 3 0 19 7.9S 115.3E 33 3.78 

b 23 6 36 32 32.9M llb.5W 14 4.4 4.6 3.31 

5 23 6 57 52 18.4N 145.2E 478 4.5 4.82 

5 23 7 43 58 19.2N 64. 6 W 55 5.4 5.72 

b 23 7 4R 11.25 163.3E 17 4.8 4.40 
b 23 7 54 31 11.OS 163.2E 61 4.5 4.24 

MB   LOCATION REG 
4.70 HONSHU JAPAN 19 
4.84 K.URILE IS 19 
5.50 S CHILE 9 
4.23 GUERRO MEXICO 5 

SW MONTANA 34 
4.83 OFF SUMATRA COAST 24 
3.30 NEW HEBRIDES 14 
4.67 NW YUGOSLAVIA 36 
4.47 MOLUCCA StA 23 
4.85 HALMAHERA REGION 23 
5.53 N ATLANTIC OCEAN 32 
4.95 PERU-BOLIVIA-CHILL 8 
4.42 PANAMA-COSTA RICA 6 
4.10 S CHILE COAST 9 
4.38 PANAMA-COSTA RICA 6 
4.45 SOLOMON IS 15 
4.61 OFF N LUZON COAST PI 22 
5.73 KERMAOEC IS 12 
4.50 COLOMBIA 8 
4.70 N ATLANTIC OCEAN 32 
4.94 YAKUTSK USSR 40 
5.20 KERMADEC 15 12 
4.83 HALMAHERA 23 
4.58 S PACIFIC OCLAN 43 
4.60 MARIANA IS 18 
4.00 N CHILE a 
4.62 SOLOMON IS 15 
4.30 KAMCHATKA 19 
4.10 E HONSHU COAST 19 
b.14 SOLOMON IS 15 
4.60 SULOMUN lb 15 
4.35 FIJI IS 12 
4.50 KERMADEC IS 12 
4.56 SOLOMON IS lb 

CALIF GULF 4 
4.18 SOLOMON IS 15 
4.95 SOLOMON   IS 15 
4.44 UFF   W   MEXICO   COAST 5 
4.30 KURILE IS 19 
4.60 KERMAOEC IS 12 
4.64 SOLOMON IS 15 
5.23   KURILE   IS 19 
5.25 MOLUCCA PASSAGE 23 
4.91 FOX IS ALEUTIANS 1 
4.60   KAMCHATKA 19 
5.31 JAVA SEA 23 
4.66 KURILE IS 19 
3.85 CALIFORNIA CUASI 3 
4.85 MOLUCCA PASSAGE 23 
4.16   SOLOMON   IS 15 
3.45 KENAI PENINSULA ALASKA I 
5.02 FIJI IS 13 
5.12 SOLOMON IS REGION 39 
4.43 ECUADOR CUAST b 
4.10   JAVA   SEA 24 
4.26 IMPERIAL CO CALIF 3 
4.26 MARIANA IS 18 
4.98 LEEWARD IS 7 
4.5 3   SOLOMON   IS lb 
4.46   SOLOMON   IS 39 
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MO DA MR MN StC LAT   LONG DEP  MAG MCG5 MTÜT MB   LOCATION REG 
b 23  ö M 55 2Ü.7S 177,9W 477 5.1 5.83 5.20 HJI 15 13 
5 23  9  6  3 32.8N 115.6W 14  4.6 4.6 3.80 4.33 IMPERIAL CO CALIF 3 
b 23 10 !5  8 36.6N  30.0F. 226 5.6 4.60 4.34 5 OF TURKEY 30 
5 23 10 *»3 31 36.9N 141.OE 39 5.7 4.78 4.50 E H0N5HU CÜA5T 19 
b 23 11  8 49 33 3.69 3.50 LOCAL QUE 6.6 47 
5 23 11 56 '»6 44.7S  75.7W 33 5.1 4.90 4.57 5 CHILE COAST 9 
5 23 12  9 12 20.ON  73.5W 33 4.6 4.57 4.25 WINDWARD PASSAGE 7 
5 23 15 12  6 6.ON 126.IE 88 5.5 6.01 5.20 NEAR E MINDANAO COAST 22 
5 23 15 53 32.5M 115.3W 14  4.8 4.55 4.20 bAJA CALIF NÜRTE 3 
5 23 16 27 42 46.6N 152.3E 52 5.6 5.50 4.74 KURILE IS 19 
5 23 18 21 18 14.5N 105.2W 33 4.74 4.16 UFF W MEXICO CUAST 5 
5 23 71 36 38 30.6S 178.OW 33 <ERMADEC IS 12 
5 23 21 37 36 52.IN 178.6W 60 4.4 4.34 4.10 ANDREANOF IS 1 
5 24  6 10  7 12.ON  88.3W 33 4.53 4.20 OFF COAST EL SALVADOR 6 
5 ?4  7 33  6 58.2N 136.BW 33 • 3.70 3.60 5E ALASKA 2 
5 24  7 33 18 6.7N  82.1W 33 4.3 4.06 4.45 5 PANAMA COAST 6 
5 24 20 52 25 22.85 179.6W 566 4.5 4.42 4.25 FIJI IS 12 
5 24 21    25 37.IN 140.8E 52 5.7 4.63 4.50 E HONSHU COAST 19 
5 ?4 21 10  5 24.5S 179.7E 649 4.6 4.69 4.40 FIJI IS 12 
5 25  1 -»5 50 24.8N 121.9E 33 4.7 4.84 4.62 NEAR FORMUSA COAST 21 
5 25  1 51 13 22.25  66.1W 305 4.1 4.36 4.20 JUJUY PROV ARGENTINA 8 
5 25  2 37 56 35.6N 139.7E 77 5.4 4.60 4.36 E HONSHU COAST 19 
5 25  4 22 47 54.4N 164.6W 70 3.25 3.30 UNIMAK IS ALEUTIAN IS 1 
5 25  7 35  4 51.7N 179.7E 83 4.8 4.77 4.53 RAT IS 1 
5 25  7 57  2 23.85  66.6W 210 4.9 4.75 4.70 SALTA ARGENTINA 8 
5 25  8 41 10 42.7N 144.3E 80  6.5 5.4 5.45 4.99 NEAR E MOKKA1DÜ CuAST 19 
5 25 10 11 49 4.55 129.2E 95 4.5 4.97 4.53 liANUA SLA 23 
5 25 10 44 38 39.SN 104.7W 33 3.70 4.55 COLORADO 34 
5 25 14 52 12 11.9N  89.6W 33 4.4 4.09 3.90 EL SALVADOR COAST 6 
5 25 16  fl  1 56.85  25.OW 29  6.2 5.92 5.37 SANDWICH IS 10 

. 5 25 16 4S itt 20.7N 120.9E 33 4.5 4.74 4.71 5 OF FORMOSA 21 
5 25 19 57 28 31.8N 141.3E 111 4.5 4.67 4.44 S HONSHU 18 
5 25 22 10 25 33 3.48 4.70 LOCAL bAG 4.8 22 
5 25 22 18 17 37.15 179.5E 33 3.38 4.00 NEW ZEALAND COASI U 
5 25 23 59 56 19.75 174.3W 33 5.3 5.62 5.00 TONGA IS 12 
5 26    42 56 6.95 155.6E 87 5.0 5.74 5.03 SOLOMON IS 15 
5 26  1 13 42 33 3.18 4.50 LOCAL ARE 4.3 8 
5 26  2 50 11 1.55 127.3E 33 5.17 4.50 HALMAHERA 23 
5 26  4 43  9 53.2N 159.8E 33 4.29 4.00 E KAMCHATKA COASI 19 
5 26  4 52 23 51.5N 159.8E 33 5.3 4.58 4.25 KAMCHATKA COAST 19 
5 26  9 ?6 42 17.95 178.5W 3? 5.14 4.80 FIJI IS 13 
5 26 IC 57 59 16.05 173.8W 33 5.1 5.01 4.60 TONGA IS 12 
5 26 12 43 48 16.75  72.2W 60 4.7 5.24 4,80 5 PERU b 
5 26 18 ?2 48 22.5N 144.OE 33 4.7 5.03 4.46 VOLCANO IS 18 
5 26 19 13 40 5.55  81.2W 33 4.7 4.99 4.76 NEAR PERU COAST 8 
5 26 19 24 42 15.05  35.2E 33 5.0 4.80 4.86 MOZAMBIQUE 37 
5 26 21  2 19 '.8.5N I56.4E 33 3.91 3.70 KURILE IS 19 
5 26 21  3 49 42.3N  48.6E 33 5.3 3.47 3.95 CASPIAN SEA 29 
5 26 23  6 55 55.2N 159.9E 47  5.7 5.3 5.66 4.94 NEAR E KAMCHATKA COAST 19 
5 26 23 34 49 7.25 123.8E 293 4.5 4.93 4.60 oANOA SLA 24 
5 27    30 52 10.65 162.9E 129 4.2 4.07 4.03 SOLOMON I S 15 
5 27  3 58 48 55.3N 160.IE 54  5." 5.7 6.10 5.37 NEAR E KAMCHATKA COAST 19 
5 27  7  2 27 54.3N 159.8E 33 4.3 E KAMCHATKA COAST 19 
5 27  9 ?^ n 33 3.26 4.50 LOCAL ATU 4,^. 30 
5 27 16  5 13 12.2N 102.2W 33 MEXICO COASI 5 
5 27 16 20 10 
5 27 18 45 36 

.65 130.1t 33 5.0 4,92 4,60 HALMAHtkA 16 
1.85 139.0E 33 5.2 4,96 4,88 NW IRIAN COASI 16 

5 27 21 53 44 18.95  69.5W 110 4.6 3,97 4,20 CHlLt-bOLIVIAN tiUKDEK 8 
5 2fl     8 55 51.7N 177.7E 60 5.1 5,06 4,82 ANURLANOF 15 1 
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MO DA HR MN SEC I.AT   LONG DEP 

■j 28 1 15 *fi 32.5N 142.5E 68 

b   2B 1 2 3 IC 26.2N 125.5E 33 

f. ?P ?  ri b8 23.6S 179.2W 33 

b   2fl 7     5b 18.65 177.8W 602 

5 28 8 22 21 5.8N  71.9W 33 

b 2b 10 32 48 35.bN  49.6t 33 

b 28 1t 29 12 44.3N 114.BW 33 

5 28 20  6 b9 32.6S  70.4W 36 

5 28 21  't 10 /.7.5N 152.4E 120 

b   28 21 38 bO 12.5N 142.IE 33 

b 28 21 58 28 36.IN 140.7E 7 8 

b   2^ ^7 50 28.3N  52.2E 45 

b 29 1  2  6 18.15 178.GW 472 

b 29 4 29 33 

b 29 i>    bO 18 57.4N 154.OW 55 

b 29 5 '7 12 33 

b 29 fi 27 ^ 17.7S 178.8W 472 

b 2" R 35  2 27.2N  59.3E 33 

b 2" IT '0 56 33 

b 29 10 59 10 18.05 178.OW 550 

b 29 13  4  8 22.15 169.6E 33 

b 2-> 13 22 23 23.95 179.2W 60 

b 29 18  2 22 16.35 174.3W 64 

b 2^ 18 27 19 22.65 114.4W 33 

b 2« 18 3" 25 24.45 114.7W 33 

b 2'- 72 '■ 1 34 
,.4,7N  92.1W 33 

S 3J 1 54 55 ■>7.7N   2.5W 
b 3C 1 56 Al 6.4N  72.9W 132 

3 30 ?  4 50 18.35 178.3W 450 

f 3C 3 44 50 49.9N 157.3E 50 

b 3C ' 10  b 41.9N 133.8E 33 

b 3w 5 35  6 26.15 178.3E 610 

b 30 fc 56  9 54.25 l^S.TE 33 

f; 3J 113 3  1 23.9N  46.1W 33 

b 30 16 37 47 30.IN in.5w 33 

b 30 17  1 21 28.9N 141.5E 39 

b 30 17 ?9 42 52.4N 169.5W 80 

b 30 1H 5 7 53 59.45  26.9W 33 

b 30 20  8 22 33 

b   VJ 20 30 28 22.65 176.2W 60 

b    3.-, 1 21 50 45.ON 111.1W 33 

b 31 
1 3fe  6 46.IN  14.8E 25 

b   31 4 ?'y 34 16.5S  69.3W 136 

b 31 5 29 30 55.2N 160.OE 61 

b 31 f«  3 35 15.15 173.3W 33 

b 31 11  9  3 61.5N 140.6W 33 

b 31 11 3/ 5b 44.9N 111.4W 33 

b   31 12    28 26.15 175.9W 136 

b 31 14  8  3 30.65 178.1W 60 

b   31 21 5 3 46 '. 1.2N  91.2W 33 

b 31 72  5  2 33 

b 3 1 ?-> 58 50 15.15 173.4W 33 

MAG  MCGS 

4.5 
4.6 
4.4 
4.8 
4.3 

MTOT MB 
4.21 ^.50 
4.95 4.52 
5.02 A.15 

6.1 

5.8 

5.4 

4.9 
4.5 
4.9 
5.0 
4.4 

4.8 

4.5 
5.4 

4.8 

4.8 
4.7 
4.7 
4.5 
4.4 

3.9 
4.2 
4.8 
4.4 
4.9 

4.6 

5.0 

4.5 
4.7 
4.B 
3.8 

4.4 
4.5 
4.0 

5.4 

5.74 
5.19 
2.68 

5.88 
4.94 
4.87 
5.32 
5.25 
3.42 
4.87 
3.54 
4.80 
5.60 
4.20 
5.43 
3.05 
5.37 

4.70 
4.90 
4.00 

5.07 
4.65 
4.81 
5.14 
4.76 
4.40 
4.26 
4.70 
4.55 
4.99 
5.10 
4.82 
3.50 
4.90 

4.74 4.50 

4.20 4.05 

3.71 
4.17 
4.98 
5.35 
5.29 
5.10 
4.08 
2.10 
5.16 
4.58 
5.48 
3.63 
5.67 

3.70 
4.03 
4.65 
4.70 
4.94 
4.79 
3.95 
3.80 
4.80 
4.40 
5.05 
4.80 
5.15 

5.1 
ALASKA 
5.3 

6.3 

4.96 4.75 
4.75 4.42 
5.49 4.80 
2.98 3.20 

5.37 4.90 
5.25 4.72 
3.12 3.40 
3.34 4.30 
5.41 4.80 

LOCATION 
5 OF HONSHU JAPAN 
HYUK.YU IS 
FIJI IS 
FIJI IS 
COLOMBIA 
W IKAN 
IDAHO 
CHILE 
KUHILE IS 
MARIANA IS 
NEAR E HONSHU COAST 
M IRAN 
FIJI IS 
LOCAL PMG 
KODIAK. IS 
LOCAL NNA 
FIJI IS 
S IRAN 
LOCAL ATU 
FIJI IS 
NEW HEBRIDES 
FIJI IS 
TONGA IS 
EASTER IS 
EA5T£R IS 
MEXICO-GUATEMALA 
SPAIN 
COLOMBIA 
FIJI IS 
KURILE IS 
SEA UF JAPAN 
FIJI IS REGION 
S OF AUSTRALIA 
N ATLANTIC OCEAN 
SONORA MEXICO 
BON IN IS 
FOX IS ALEUTIANS 
SANDWICH 15 
LOCAL ATU 3.4 
TONGA IS 
YELLOWSTONE PARK 
YUGOSLAVIA 
S PERU 
t OF KAMCHATKA 
TONGA IS 
SW YUKON 
SW MONTANA 
TONGA IS REGION 
KERMADEC IS 
OFF EL SALVADOR COAS1 
LOCAL ÜUt 7.4 
SAMOA IS 

REG 
l"* 
10 
12 
12 
7 

^9 
34 
8 

19 
17 
19 
29 
12 
16 

1 
8 

12 
29 
3;) 
13 
14 
12 
12 
43 
43 
b 

31 
7 

13 
19 
41 
12 
4b 
32 
34 
18 

1 
10 
30 
12 
34 
36 
8 

19 
12 

1 
34 
12 
12 
b 

47 
12 

MO DA HR MN SEC LAT LONG DEP 

6 1 2 7 38 46.7N 152.4E 33 

6 \ 9 23 19 20.35 176.5W 33 

6 1 10 4 9 bb 36.4N 71.5E 70 

6 1 12 30 55 15.05 172.4W 33 

MAG 

6.0 

MCGS 
4.9 

MTOT 
4.64 
4.45 
5.71 
5.32 

MB 
4.53 
4.45 
5.07 
4.62 

LOCATION 
KUR1LE IS 
TUNGA IS 
HINDU KUSH 
TONGA IS 

REG 
19 
12 
48 
12 
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MO DA HU MN SLC 1 AT LONG DEP  MAG MCGS MTÜT MU LOCATION RtG 

6 !<»" 37 2 15.IS 72.GW 122 5 PERU 6 
6 18 2'. 7 49.7N 109.7E 33 5.0 4.52 4.40 CHITA REGION USSR 28 
6 n 36 4 .IN 123.IE 145 3.59 3.90 CELEBES 23 
b 20 8 34 14.9N 119.7E 33 4.'B 4.61 4.48 W LUZON PI COAST 22 
b 20 36 9 39.ON 15.OE 285 4.4 4.01 4.25 MEOITERKANEAN SLA 31 

b 21 8 17 22.2S 169.6E 36 4.6 5.01 4.37 LOfALTY IS 14 

6 21 13 53 15.2S 173.5W 33  5.9 5.5 5.60 4.97 SAMOA IS 12 

6 2 2 17 54 28.3N 139.IE 524 4.4 4.47 4.37 S OF HONSHU JAPAN 18 

6 2 3 '(4 53 21 .45 169.2E 18 3.71 3.90 LOYALTY IS 14 

6 2 1 16 31 17.7N 94,2W 164 4.3 4.72 4.56 VERA CRUZ MEXICO 5 

6 7 7 / 58 27.BN 95.6E 143 4.9 3.98 4.12 ASSAM INDIA 26 

6 2 10 6.IS 154,4E 49  5.6 5.8 5.82 5.02 SOLOMON IS 15 

6 2 17 f.8 9 53.BN 163,7W 36 4.1 5.17 4.66 ALASKA PENINSULA 1 

b 21 (i 2'4 5H.5S 15,6W 50  6.2 5.9 6.30 5.55 SANDWICH IS 10 

6 21 7 14 32.8S 179,OW 56 5.1 5,48 4.88 NEAR KERMADEC Iö 12 

6 ? 22 2 2 13.8N 90,BW 68 5.1 5,12 4.47 GUATEMALA COAST 5 

6 ? 22 26 20 8.2N 74.BW 37 4.8 4,93 4.88 COLOMBIA 7 

i> 1 i* /.4 12 19.IS 177,8W 510 3.5 4,43 4.30 FIJI IS 13 

6 ■\ b 2 2 8 16.4N 1C0,3W 33 MEXICO COAST 5 

6 ^ f, '..' 17 46.BN 152,9E 80 4.4 4.01 3.80 KURILE IS 19 

b 3 7 18 6 21.OS 175,6W 37 4.8 5.18 4.80 TONGA IS 12 

b 3 7 20 8 4Ü.0N 143.IE 26 4.5 4.79 4.58 t HONSHU COAST 19 

6 ^ 7 35 54 34.2N 138.7E 43  5.9 5.3 5.67 4.96 HONSHU JAPAN 19 

6 3 Q i*i* 36 39.9N 144,9E 33 4.1 4.18 4.30 E HONSHU JAPAN 19 

6 3 1 1 31 49 5.3N 72,9W 21  5.0 5.0 5.46 4.93 COLOMBIA 7 

6 T 12 18 26 ?.8N 72,7W 33 COLOMBIA 8 
6 3 12 3(. 42 39.2N 70,6E 33 4.7 4.54 4.46 TADZHIK. USSR 48 
b 3 12 't'. 1 30.OS 66.2W 224 3.6 4.18 4.70 ARGENTINA-CHILL 8 
6 3 1'« 25 37 15.3N 91.5W 33 4.2 3.84 3.90 GUATEMALA 5 
6 3 l*» 1*2 50 4.4S 102,5E 48 4.61 4.60 S SUMATRA COAST 24 

6 3 ie '.8 55 29.5S 177,BW 49 5.5 5.58 4.20 NEAR KERMADEC Id 12 
6 3 21 30 13 59.5S 27,7W 45 5.6 5.48 4.63 SANDWICH IS 1U 
6 ii 1 18 3.4S 135.6E 44 5.3 4.44 4.37 W NEW GUINEA 16 
6 4 3 15 17 6.9S 124,BE 408 4.3 3.84 4.06 bANOA StA 24 
6 <t 11 'i^ 12 8.IN 126,BE 161 5.0 4.79 4.57 E MINDANAO PI 22 
6 it 11 5'. 9 30.5S 177.BW 33 5.1 5.72 5.16 KERMADEC IS 12 
6 <• 13 5 56 30.45 177.6W 33 5,2 5.51 5.10 iCERMADEC IS 12 
6 4 l* '.a 5 4.85 129.9E 188 4,9 4.97 4.82 BANOA StA 23 
6 «. 16 i* 10 38.IN 121.0t 33 4.55 4.37 YELLOW StA REGION 41 
6 a 19 21 56 18.9N 146.2E 110 5.5 6.27 5.42 MARIANA IS IB 
6 u 20 29 3 19.2N 97.OW 152 4.2 4.50 4.20 VERA CRUZ MEXICO 5 
6 u 21 '. 42 1.2S 127,3E 31  6.1 5.2 6.03 5.05 HALMAHERA 23 
6 u 22 1 1 32 39.ON 20,6E 33 4.7 4.28 4.30 GREECE 30 
b u 23 55 31 33.15 76.7E 33 5.26 4.63 INDIAN OCEAN 33 
6 u 13 51 39.3N 104,OW 33 4.4 2.15 3.50 COLORADO 34 
6 b 1 2 36 33 4.21 5.10 LOCAL PMG 7.5 16 
6 f. b 7 4 30.75 177,6W 70 4.6 4.97 4.45 NEAR KERMADEC IS 12 
6 b b 32 9 34.65 81,5E 33 4.64 4.40 INDIAN OCEAN 33 
6 b B 50 21 19.75 177,BW 528 4.20 4.55 FIJI IS 13 
b b . 9 1 1 50 31.2N 142,6E 33 4.8 5.51 4.96 SE Or HONSHU JAPAN 18 
6 b 10 12 9 14.95 166,BE 37 5.0 4.91 4.65 NEW HEBRIDES IS 14 
6 ■3 1 1 20 7 3.65 149.6t 33 5.1 5.04 4.56 BISMARCK. SEA 16 
b u 12 '•6 b 6.95 73.OW 148 4.7 PERU-BRAZIL 8 
b c 1'« 7 38 17.2?, 176. 7W 33 4.8 4.84 4.80 TONGA IS 12 
6 r; 1'. '.7 2? 28,75 178.BW 194 4.1 4,31 3.90 K.ERMADEC IS 12 
6 b 22 '♦1 2 2.95 119.7E 63 4.6 3.96 4.17 CELEBES 23 
6 b 2 2 bi* 29 3.05 119.5E 75 5.2 5.24 4.60 CELEBES 23 
6 t 5 18 55 19.9N 120.2L 33  6.2 b.a b.5S 5.65 OFF N LUZUN PI 21 
6 b 6 7 22 20.IN 120.4E 33 5.2 5.41 4.95 OFF N LUZON PI 21 
6 6 8 5 36 36.5N 104.3W 33 3.9 2.28 3.00 N NEW MEXICO 34 
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MO DA HH MN SF.C LAT LONG DLP MAG     MC&5   MTOT   MB LüCAlION «EG 
ö t) S 21 12 6«7N 94. 7f 33 b.b b.9b   b.30 NICübAK    15 ^4 
fi '.. IC 1^ 36 3 3 3.21   4.40 LOCAL   NNA    3.b Ö 
0 h 11 75 18 3U.b:, 177.7W HO 4.4 b.13   4.80 K.tRMAüEC    15 12 
h 1: i; tt 1'4 ^ 7 . 8 c. 77.9F. 33 5.3 b,2b   b.00 Nt   KLRGUELLN   I-. 33 
t> •: 1 7 M 1*1 1". J.'i 167.3!. 160 4.7 b,77   b.28 NE.W  HLbRlUL5 14 
f> ^ ?-* h 3 1 7 2'.' .4 5, 18Ü.0L 36'.' 4.b 4.7b   4.90 FIJI    15 1/ 
a *• ru V. ?'i.'>S 66.bW 206 b.2 '.•.bl   4,b3 JOJUV   PHUV   AkOLUIU^A d 

0 
» 12 4 '•w 3o.0N 122.CW 14 4.b      4,3 CALIFUKN1A i 

o 14 ''4 -H Ib.JS 1 78.-IW J3 4.9 4,91   4,8^ rl j i    15 1 i 
;- * 1^ '•'y b7 lf>.0N 121.8E 33 b.b      b,i b.bb   4.96 uM    h   L02UN   MI 21 
■i 7 1<J 30 36 Ü.5N 103.IW 33 b.7      4.9 b.03   4.61 CLIPPLRTON   15 4 4 
•o • ?1 78 (. i 8.ÖN 102.bW i 3 4.6 b.25   4.70 CLIPPLRION   15 44 
^ ?? '1 ., : 13.?!, I 73.IV« \->. 4,6 6.3'-'   b,3 3 5AM0A   IS 12 
!i /. t • :   . '•j. 35 :73.2W 33 b,0 b.Bb   5,11 5AMOA    15 1«! 
■^ •• 1 1 b.; i b. i r. 173.OW 33 4.6 4,87   4.40 oAMuA    I5 \i 
•i - / i.' a.ti, 171.3L 4 7 4.3 3.bO   4.uO LUfALW    lo \c 
L .- • .V 1.,   . 'c.?^ 13.7W 3 3 •4.S «.71     4.0^ _i   A i LMI"« III.   u'.i »'<.\ 32 
T) •• 'i ->>. ' b.v: 1«. /.Oi 1 7u b.l •f'U    'JmJi „I.LUMUIN   15 1 5 
- •! f 1 -l> '• ;.6N W«.-»* ;3 N   CALIFORNIA 3 
6 r. f '• ( : 

4  .4   , /7.6w 33 4,4 4.85   4.3 7 PtRw-LCUAUÜR 0 

!, i .: • '. :.. )>'4 M, j»' l^B 4.7 5.00   4.60 NL   CoLUMuIA .' 
•. : > • 14 • • i j »"«N lb3.6M 176 3.9 5.16   4.50 5   ALAo^A i 
0 - ! ' S«! »4t 16.15 176.9« '.4 2 , 4.59   4.50 FIJI    15 12 
:. • .-.' H« i    * la.b'j 1 74,..w >i 4,4 4.72   3.70 SAMOA   15 1^ 

• '•) ' £'.'.   5N 1 3 o . u t. eO ■' •t.Ö'i     '*.4b ouNIN    i j lo 
'. ;? -• 3 . b . ■ 'c..:* ■ • M.f) '..4X   -,,06 IUNOA    15 1. 

■. •. 1 -. - ■ _• < 1 3.57   4.70 LOCAL   ÜüE    7.9 '4   7 

'. J 

•    •! I t. 

1 7 . K • liH.ru 33 
33 

4 . 0 4.10   4.30 
S.12   4.00 

NEW   ilEiJRlL-tj    15 
uOCAL   NNA    j,7 

1" 
n 

1 ■ •> .*■' ^l. :*. ;78.rir ?■:■ 4,', b.27   «.6* KAI    15 i 
"i 

t ... *f« 12./'S 16b.vt. 23' 4.3 4»8CJ   4.e,o jANIA   CR^2    I5 1'. 
• . •. 2 /^ t>. 1\ :.'6.IL li't «..O u.Vl   4.67 MINDANAO   PI    i.uAjI 2^ 
t. '. 1 , : 7 .'.-'N >.,'( .. ; •* , .' jVALUAHu   KtOlUN ■•.: 

'* :• '•, i | :•>. •:. 1 '2. ■« J i «,b 4.')2   5.00 bAMOA   IJ 1^ 
•- . : t   • b2 u./\ • i •v* 33 b.C 5.25   4.87 ATLANTIC   OCLAN >< 
<: I •• • ^ ».-. hb. 4 5 14(,.4L 33 6,1      6.1 6.46   5.58 W   MACOJAKIE    IS <.' 
. i i • '. P.6'. l'.l.l- 24 0 4,,' '."3   4.00 01 (    Nl «   HEbR|l>l i. i 4 
■ 't i« 1- ^ .2'. 146, «e i ' 5.20   5.05 M  MACUUARIE   1:. '.•. 
2 1 .. • •, '. bb.3'. |4b.ll ir- lim  x        b.C b.37   5.62 M   MACUUARIE    15 •.b 
. ; • '•■• J J b 1 . •. N 1'H.b« ; • 4, t 5.02   4.62 ANORLANÜF     15 ; 

• • -.- •     . -N i .. ..'i > i b. >      b. ' 5.6(.   5.ÜB KAMCHATKA   (.uA^i IS 
; w ; . 1 < b- <• . b. < ib2.C'. 1  74 b.: 5.17   4.ob Hl.*   OKI IM IN 13 
•  . • ;. . • * 

'.■ . ; '.- le. 1.7F 1 12 4 ,0 5.00   4.85 NEW   13H1 TAIN 1b 

t - ' ^ ■■-. 4 . b S lb^.81 6" b,? 5.80   5.04 
3.5.'   4.7 0 

NEM   bKlIAIN 
LOCAL   JUL    b,2 

lb 

.. ■ >< •• • '. 7 . 1 N ■... >' 38 b,"      b.3 S.'.J;    5.2 5 MINI'U    H.JJM 4d 
t) i i M 1b U'l bV.HN lb3.üw 50 4,7 4.53   3.95 COO<   1NLLI 1 
;, 1   5 H 31 •j 3 . 1N lfrl.<(W 31 5.11   4.5 3 CLNTKAL   ALA5NA 1 
M i: )u> ?1 '.? 31 .HN 1 16.2w 3-» b,0     b,2 4.90   4.80 IlAjA   CALIFORNIA 3 
6 11 1 7 1 3 11 27.IS 179.8W bbO 4,1 5.29   4.93 MJI    15 12 
D 11 1 7 1 3 36 23.2S 179.7W bbO 4,4 5.92   5.25 FIJI    15 12 
s j  ' 1 P. 7 2'. 30. 7N 86.<>F ?3 4.b 4.69   4.34 T I bF. T 26 
'i 11 ! H ■«<. ?•. 37.7N 69.4F. 200 4,1 5.12   4.50 HINOO   K.OSH 40 
'. 11 18 Sa 3 1 4.9N 77.bW 33 4,4 4.90   4.78 M   CüLOMblA   CuAi.1 6 
b \? ? HO e>T 30.BN 142.OF 33 4,4 4.79   4.65 5   HONSHU lö 
6 \': 3 28 1" 8. ON 126.bi. 3? 5.13   4.75 E   MINDANAO   Pi 22 
6 \: a 4 12 Ib.S.S 1 74.?W IbO 4,4 5.02   4.74 SAMOA    15 12 
6 \? 1 3 2 43 17.05 173.4W 33 4.2 3.70   3.80 TONGA    15 12 
h ].' lb 1 1 bQ bb.85 :7.8W 33 5.73   5.30 SANDWICH    15 li. 
h i ? ]'> ?'■. 17 46. IN 14.8F 30 YUGOSLAVIA 36 
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MO DA HR MN SEC LAT   LONG DEP MAG  MCGS 
6 1?   22   15 15 31.6N 116.3W 33 
6 13  1 27 11 33 
6 13  5 U 27 15.2S 173.3W 33 4.9 
6 13  5 30 41 22.8S  67.3W 33 4.3 
6 13  8 37 AO 38.7N  14.8E 33 4.4 
6 13 10 34 52 6.IS 130.IE 150 
6 13 16 59 11 33.3S  71.3W 94 
6 13 17 26 41 4.6S 153.2E 54 5.0 
6 13 ?2 23 34 11.7S  65.OE 33 
6 14  7 18 50 15.ON  93.1W 33 3.7 
6 14  7 23 16 16.4N  94.6W 33 4.2 
6 14  8  6 37 12.7N 143.5E 27 4.5 
6 14  8 19 16 14.6N  93.4W 33 4.0 
6 14 15 37  1 75.7N  24.OE 33 4.4 
6 14 16 30 46 17.9S 178.5W 587 4.2 
6 14 IQ 2 3 52 38.7S 146.OE 33 
6 14 21 41 17 33 
6 14 22 51 53 
6 14 ?3 37 49 50.8N 129.6W 33 4.1 
6 1b  2 20 12 53.2N 167.GW 33 4.3 
6 15  5  1 52 15.OS 177.8W 350 4.6 
6 15 12 52  3 51.ON 179.9E 33 4.2 
6 15 13 15 53 45.ON 110.8W 33 4.1 
6 15 15 30 38 36.3S  98.9W 33 4.9 
6 15 21 47 12 55.7S  28.5W 33 
6 15 23 14 20 33 

• 6 16  2 53 24 44.3N 135.5E 438 4.0 
6 16  3 35 53 22.7S 176.3W 70 4.2 
6 16  4 43 49 42.7N 142.OE 80 4.0 
6 16  6 27 15 16.6N 100.3W 33 4.2 
6 16  9 19 55 50.8N 129.5W ?3 4.4 
6 16 13 49 4.5S 153.OE 72 5.7 
6 16 !7 27 19 52.2N 179.2E 139 4.0 
6 16 18  9 13 15.2N  61.4W 157 4.0 
6 16 22 36 46 22.9S  64.OW 40 4.7 
6 17  2  4 56 17.7S 178.5W 515 3.2 
6 17  2  6 10 15.9S 177.9W 33 4.4 
6 17 10 17 15 44.ON  85.3E 33 
6 17 10 23 44.9N 150.6F 33 4.2 
6 17 10 25 32 45.5N 150.4E 33 4.0 
6 17 17 37 22 20.3S 177.2W 529 3.4 
6 17 18 30 54 65.8S 179.5W 33 6.2  5.6 
fc 17 18 32 14 60.4N 140.ew ?3 5.4  5.1 
6 '.7 .■'0  8 37 20.4S 174.4W 33 4.9 
«. 1 7 ,•' 3  2  7 4.IS 102.2E 73 6.2  6.1 
t> Irt  1 16  8 33 
6 :8  4  2 31 2°.ON 129.9E 33 5.7  5.5 
6 IM  5 18 57 33 
6 18  8 37 58 36.3N  70.7E 223 4.4 
6 13  9 30 47 15.7S 168.OE 176 
6 18 13  9 34 18.3N  71.OW 33 4.0 
6 13 15 39 55 5.3S  78.5W 33 4.4 
6 18 16 54  6 19.6N  65.6W 33 4.0  4.6 
6 18 23 14 24 
6 n  2 15 54 

12.6N 124.2E 16 4.6 
23.6S ;74.9W 55 4.3 

6 IT  5 43 49 63.4N 151.3W fcO 4.1 
6 19  8 38 47 37.9N 112.5W 36 4.2 
6 19  9  9  4 4.7N 125.6E 83 6.0  6.2 
6 19 10 4 7 25 25.ON  92.IE 51 6.0  5.7 
6 19 11 30 50 44.9N 129.4W 48 4.4 

MTOT MB   LOCATION REG 
3.41 4.55 LOWER CALIFORNIA 4 
4.43 5.10 LOCAL PMG 5.3 16 
4.83 4.52 SAMOA IS 12 
5.61 5.00 CHILL-ÜULIVIA H 
4.39 4.32 N SICILY COAST 30 
5.57 5.12 BANDA SEA 16 
4.78 4.52 CHILE COAST 8 
5.43 4.85 NEW BRITAIN 15 
4.67 4.46 NW INDIAN OCEAN 33 
3.76 3.73 CHIAPAS MEXICO 5 
4.83 4.36 CHIAPAS MEXICO 5 
3.71 4,00 MARIANA IS 17 
4.38 3.90 CHIAPAS MEXICO 5 
2.56 4.10 SVALBARD 40 
4.61 4.60 FIJI IS 13 

S AUSTRALIA COAST 38 
4.43 5.00 LOCAL PMG 6.3 16 
3.09 3.90 LOCAL PMG 1.4 16 
3.91 3.85 OFF VANCOUVER 2 
4.34 4.05 FOX IS ALLUTIANS 1 
4.67 4.90 rIJI IS 13 
4.32 4.00 RAT IS ALEUTIANS 1 

YELLOWSTONE PAR»C 34 
5.16 4.84 WEST OF CENTRAL CHILE  43 
5.36 5.00 SANDWICH IS 10 
4.50 5.20 LOCAL PMG 6.2 16 
4.02 4.00 SEA OF JAPAN 46 
5.82 5.20 TONGA IS 12 
4.84 .445 HOKKAIDO JAPAN 19 
4.74 4.35 GUERRERO MEXICO COAST 5 
4.38 4.28 VANCOUVER IS 2 
5.08 4.87 NEW IRELAND 15 
4.30 4.00 RAT IS 1 
4.05 3.80 WlNDwARu IS 7 
4.75 4.30 ARGENTINA Ü 
5.02 5.00 FIJI IS 13 
6.03 5.50 FIJI lb 12 
4.12 4.16 SINKIANG CHINA 27 
3.87 4.05 K.URILE IS 19 

KURILE IS 19 
4.01 4.35 FIJI IS 12 
5.98 5.20 SCOTT IS 50 
5.67 4.89 SW YUKON J 
5.82 5.11 TONGA IS 12 
6.29 5.52 5 SUMATRA COAST 2*, 
4.20 5.10 LOCAL PMG 6.3 16 
6.02 5.33 RYUKYU IS 18 
3.43 4.20 LOCAL NNA 2.4 e 
3.65 4.20 HINDU KUSH ^a 
4.50 4.40 NEW HEBRIDES IS 14 
4.23 3.70 DOMINICAN RtPuoLlC 7 
3.83 4.47 N PERU 8 
4.72 4.26 N OF PUERTO RICO 7 
4.64 4.51 S LUZON PI 22 
4.71 4.46 TONGA IS 12 

ALASKA 1 
2.73 3.70 S UTAH 3£, 
6.89 5.57 TALAUD IS REGION 23 
6.23 5.52 ASSAM INDIA 26 
3.51 3.70 W OF OREGON 3 
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u tV( H>< MN S'iC LAT L UNO OtP      MAG  MC OS MTUT Mu LOCATION H fc', 
b ; > 1 1 SR ^■i o.v, 15R.8E ?3 5 .5 5. .60 5 .24 SOLOMON lb 15 
f'i 1 '' 1 ? UU 2 fa'.PN 146.3W 33 4 .4 4, .70 4 .40 ALASKA 1 
t^ ] . ' H ,'?. 10 3.5).'. 1 6 3 .'«F 27*5 5 . 1 5. .34 5 .05 NtW 1RLLAND 15 
f . j ■ i 7 T 1 62 U.^N 140.3F 3 3  b .5  5 .0 5, 64 4 .97 S HONSHU 18 
-) 3 ^6 '« 3fa.3N 144.^1 33 5 .1 5. .43 4 .82 t   HONSHU COAST 19 
0 .' ü < M* 13 12.bN Ö9.2i«( 7S 3 .9 4. .93 4. .37 LL SALVADOR CUASI fa 
') 11 t1: bO .'3 3. 2/ 3. 50 LOCAL OS«. 4.9 i 

1 , ?-*. IS 7.6.', 76.4W 135 3 .9 A, 13 4. 00 Pr.RU-dRAZ IL b 
^ ■i 1/ s ■U.ftN 14U.21-: 23 4 . 1 4, 43 4. 70 S OF HONSHU JAPAN 18 
» T * 1** '-,'< a^ »0.2N 1 14.1W 14 4 < .5 CALIFORNIA GULF 4 
» ■  W 1 "', '«7 41 •".■i.RN 3.6W 54  4 ,2   4. .6 4. 45 4. 38 w MLDIItRRANLAN 3 1 
!. 1 ■ '»," 1 7 2.3;-> 7V.4W 3 3 4 .1 4, 12 4, 33 LCUAUOR 8 
;. • •) /./. ia 27.9b 176.6W M 5 .2 5, 98 5. 20 KtRMADLC IS U 
'i - 1 

:■■ •3 ,j^.9N ;6Ö.6W 33 4 .1 5. 62 5. 00 FOX IS 1 
r ,  i ; 

.'■, 

.. j 10.bN ö'J.9W 02 '4 .6 4, 53 4. 30 W COSTA RICA CuAol / 
c 1 U ;■ ^6 Ib.rN oi .')w 218 '1 .C 4. .98 4. 60 ÜUATLMALA-MEXICU 5 
t :i 6 ? SJ '•'..IN 17.i!t. YUGOSLAVIA }fa 
1 _' : \? 1 5 1 ■! '♦.'?', H1.3W 33 4 .1 4. 11 4. 43 PERU COAST H 
- 

'<■ : P .'7 2 '.7', 66.6W 22J 5 . 1 5. 33 4. 77 ARGLNTINA b 
•) / ' 1 < ■^ •ji lb.) , 1 ?3.3W 33 4 .3 4, 60 4< 30 SAMOA Ij 12 
» t  \ : ■. ••'. .-0 4 /.VN 130.iL ?3 b .6  4. .v 5, 38 4, 83 t. MAN'.HURIA '.1 
•f n ; * i . 10 12.75 167.4E 275 4. .6 3. 88 4, 40 SANTA CRUZ IS 14 

• > J i'. i. :'^ J . 7N 128.6L 219 4, 71 4. 60 HALMAHtRA 23 
'. 

.■; r ."J 31 ,;t.^N 02.2h 56  6 .4   5. .6 5. 91 5. 28 t INUIA Lb 

.. , • 7 «./> 'fa ^^.o-. 1 76.2W 33 4. .7 4. 17 4« 75 KtRMADLC IS 12 

. - i 

: i '.Z 1 ."••.?'. 1 77.'.W 4? 4< .8 5. 39 4. 80 KLRMADLC IS 12 
. . ^ .. • i .V '..!•■ 1 S<../.- h'. 4, > •' 5. on 4. 72 SOLOMON IS 15 
•. •» i s ■b :'. '.!.!'. 10. 2W »3 4. .6 '•. 84 4. 50 W OF CHILL -i 
1. 

•» * !? /'* sfa 1 '-• . 1 '.. 172.7W 50 4. .2 5. 16 4. 65 TONGA IS 12 
• /fc,* !'■ \? i-. fc.O'. 113.1L 595 5 >1 5. 1 1 4. «5 JAVA SLA 24 
t. • < !': . : '■i ^u.'i'. t.l.Hti 2w2 4. 3 3. 35 4. Ü0 SAN JUAN ARGLNIINA 0 

'm i* ^ /»: M !. / ':2.'»N 121. n ; i 4 .5 4. 63 <4. 57 N« MANCHURIA '.1 
h /. ^ > ; 7 r a ■<•. . 1 - ; '7,?w ?3 '4 I 4 5. 49 S. 00 •CtRMADEC IS 12 
• ; ^ * ». . '.. 2''.(.;. 17/. »w 5 5 5. j 5. 63 5. 13 KERMADEC IS 12 
■, ^ .-. < 7 t,c: :'>'-.6' -JI 5. 3 5. 34 5. 1 1 NLW CJUINLA ifa 
«_ '. 1 fc'i ■{7,7N ; 41, 7f. '."■I 4) 5 4. 75 4. 56 E HONSHU CUA:,! \<' 
t- • i ' ' { '. 1 a^.faN 14.'-' J J 4 . J 3. H i '• • 1 ..' i "jv.L.L AV 1 A ■>. 

o * IC ■I iV •'.0:. 113.1;. 15/ *• 1 5^ " t u/ j jAVA CU"SI 
'. ; « 1 i 7 '. 1 2^.0:. 66. 'ft 2 74 •• . 1 .<. !'C 4 < '•O A.vtjLNr |NA 0 
'.> ,■ \ 12 5 10 21.ON 10H.2W 33 3 .<; 3. 75 '4. 90 ft Or CLNIHAL ".•.*;, •4 

f\ /? » i 1 1 ^ft '•2. IN 131.3« 33 3 .i '<. ̂ 5 3. 95 UutEN CHARLOIIL i 2 
• . i 1 u ? 1 1 1 12.IN ;40.7r '..■> 4 .9 5. 01 '• • 85 MARIANA I'l, 1 ' 
;■. /•• 1 21 ■< Ü.3S bo.«.« 179 '. »c 2. 82 4t 30 PLRO-UOL1vIA i 

(i .•'. ^ 59 !7 IC.bf- 163.3K 58 4 . 7 3. 01 <4 I 4 2 SOLOMON 1S 15 
1) 2'4 /. .'6 ^B '.W.bN 1 •> 1 . 7W 52  6 .6  5 . / fa. /6 'Jt 3J COOf. INLtl «LA^r, u '. 
:■> ,'". '. (. 'i •.« t)9.'.N Ibl.^ft 5 7 4 • 7 ■« < fao <. . 1 3 •-UU*.  1N».LI  HWMJI." i 

a J- 6 : i 7 bl^N 15)2.0W n J .9 S. 95 i. "C Coon iNi.Li ALASKA > 
b .'■'• (. sc '•7 C'0,3N '. 52.7W -.o 3 .9 i. 28 ■> , 96 V.ÜÜK INLLI ALASKA t 
f- ?'• 10 1 7 ; S2.8N 131."W 'S 3 .9 4, 35 4« 10 uUEfN CHAKLOTIE 1; 

•■ 

t. :•* 13 18 H ?•:,•>•■■ 1 /S.6A' 238 '4 .(-, 5. 3 1 '«• 9 0 IONüA IS . • 
*- •'. i'. 1 fl ,■"' so,ON 136.0* ? ? 1 .9 '•. .48 4 < ir SL ALA:,*.A • 
6 . <« 1? 1 '.^ I'j.rjf. \7r,b* 412 5 .0 '• .83 4t 71 FIJI IS 12 
b /'" 16 1 7 !? 'J2.3N 1 71.2W 33  5 .6  5 • 4 5 .92 5, 1 1 FOX i^ 1 
'. f     4 H. ; 5 SB ')2.'.N 171.2W ><. 4 .2 '< .97 <* . o 3 ANL'WLAr,v;l- 1 ;: A, TIA is  1 
'.. /'l 1 (, ^»7 fa ■^.^N 171.2W »3 4 .5 « .25 '• .05 FOX lb , 
b ?<. 1 R T6 .. ■) «t»6S 101.8K ?3 '. .67 '4 .55 j   SUXATKA COA-, 1 . ■• 

fa ?<* ? ' 1") i p 3 3 3 .38 u ,50 LOCAL SML ?.l 26 
6 ?•-. ? y-- '6 1 S . 9 C 1 77.^-W 566 't .1 5 .38 a .03 FIJI 15 12 
6 ?'. 2 ' '4 7 1 7.2S 154.8F 207 '. .8 3 .89 it .70 SOLOMON IS ; •' 
6 l^ B «'fa .'1 4'. .3N 129,1W 31 4 .5 3 .98 3 .86 ft OF OKLOuN i 
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MO DA HR MN SEC LAT LONG DEP MAG  MCGS MTUT Mb   LUCATIÜN REG 
6 25 9 39 28 44.3N 129.1W 32 4.5 4,29 3.93 W OF OREGON 3 

6 25 10 45 32 15.9S 75.3W 34 4.2 4,10 4.15 PERU COAST 8 

6 25 11 43 41 8.7N 82.9W 37 4.4 5,03 4.77 PANAMA-COSTA RICA 6 

6 25 14 32 14 8.4S 106.5E 78 5.4 5,59 5.15 S JAVA COAST 24 

6 25 15 51 49 44,ON 110,OW 33 4.2 2,31 3.60 YELLOWSTONE PARK 32 

6 25 16  4 19 20.4S 176.1W 250 4.3 6.00 5.35 TONGA IS 12 

6 25 17 42 03 50.7N 7,4E GERMANY 36 

6 25 22 16 11 50.6N 7.3E GERMANY 36 

6 26 59 8 7.IN 82.2W 33 4.4 4.02 4.32 S OF PANAMA 6 

6 26 1 33 52 32.7S 71.5W 93 4.1 4.00 4.05 S CHILE a 
6 26 4 40 28 56.3N 160.4E 33 4.4 4.54 4.55 KAMCHATKA 19 

6 26 5 48 53 42.ON 23.7E BULGARIA 30 

6 26 7 55 41 11.5N 143.OE 48 4.8 4.74 4.68 MARIANA IS 17 

6 26 8 33 18 38.9N 142.OE 33 4.2 4.40 4.27 N HONSHU COAST 19 

6 26 0 41 31 4.6N 126.3E 33 4.9 5,33 4.95 MINDANAO PI 22 
6 26 10 27 3 35.3N 3.7W 33 4.6 4,06 4.25 W MEDITtRRANtAN 31 

6 26 14  9 13 36.4N 76.9E 33 5.3 6,53 5.55 SINtCIANG CHINA 48 

6 26 14 22 48 5.9N 72.7W 33 4.6 5,15 4.65 COLOMBIA 7 

6 26 16 51 4 1 23.5S 177.OW 33 4,6 5,61 4.96 FIJI IS 12 

6 26 17 21 56 24.2N 95.2E 80 5,4 4,62 4.50 N BURMA 25 

6 26 1 7 42 40 7.IN 82.3W 20 6,0  6,0 6,21 5.41 S PANAMA COAST 6 
6 27 6 13 18.55 177.7W 397 3,9 4,13 4.65 FIJI IS 12 

6 27 11 4 1 44.9N 6.6E FRANCE 31 
6 27 15 56 44.9N 6.6E FRANCE 31 
6 27 1  4 28 44.9N 6.6E FRANCE 31 

6 27 3 11 40 25.65 64.6W 60 4,5 5,55 4.60 ARGENTINA 8 
6 27 3 49 58 33 3,26 3.70 LOCAL PMG 5.2 16 
6 27 7  8 1 60.5N 140.7W 29 4,6 5.07 4.64 YUKON TERRITORY 1 
6 27 7 23 16 23.2S 177.1W 338 4,2 4,92 4.45 FIJI IS 12 
6 27 0 12 57 15.65 172.9W 33 4,5 5.59 5.00 TONGA IS 12 
6 27 10 29 14 44.3N 12.3E N ITALY 31 
6 27 1! 46 58 B.3S 111.2E 180 4,89 4.61 JAVA COAST 24 
6 2 7 12 21 25 30.IS 177.7w 44 4.8 5,48 4.97 KtRMAUEC IS 12 
6 27 13 15 16 11.65 77.4W 33 4.1 4,44 4.60 PERU 8 
6 27 15  8 9 39.IN 140.7E 114 4,0 4,55 4.20 N HONSHU 19 
»• 27 15 32 53 14.4N 93.7E 33 5.2 5,28 4.95 ANDAMAN IS 24 
6 27 18 31 37 33 3,75 4.70 LOCAL PMG 4.2 16 
6 27 20 14 33 3,27 4.60 LOCAL UOt 7.2 47 
6 27 23 25 3 48.ON 152.9E 109 4.2 5,39 4.93 KURILE IS 19 
6 28 33 16.8N 96.OW 33 3,6 3,70 3.70 OAXACA MEXICO 5 
6 28 2 2H 51 2 7.55 66.IE .'3 6.3  6.Ü 6,17 5.48 INJIAN OCEAN 33 
b 2H '. 36 24 43.'N 146.5E 29 4.3 KURILE IS 19 
6 28 1 3   47 U7 •1.3N 97.4E 5ü 5.7  5.0 5,34 4.90 S OF N SUMATRA CUAST 24 
6 28 15 15 8 67.2N 18.-»W 33 4.3 3,21 3.90 N ICELAND COAST 40 
6 28 16  1 24 67.5N 18.™ 33 4.4 3,50 4.05 N ICELAND COAST 4u 
6 28 21 55 38 46.5N 153.2E ?3 6.8  6.1 6,68 5.63 KURILE IS 19 
6 28 22 15 2ö 46.6r! 153.5E 33 4.6 4,62 4.55 KURILE IS 19 
b 28 22 22 1 46.bN 163.7E 33 4.5 4,70 4.80 KURILE IS 19 
6 28 2? 25 <4 46. 7N 153.4t 33 6.3  5.1 5,80 5.35 KUK1LE IS REGION 19 
6 28 22 49 34 46.6N 153.3E 33 4.3 4,88 4.60 KURILE IS 19 
6 28 22 57 3 46.4N 153.4E 33 6.2  4.8 5,78 4.90 KURILE IS 19 
6 28 23 16 56 4.75 144.5E K3 4.8 4,83 4.94 NE NEW GUINEA COAST 16 
h    2« 23 5^ ht 46.4N 153.5E 33 6,5  5.3 5.97 5.35 KURILE IS 19 
6 21 ? 21 '4') 46.2N 153.RE 33 5.8  4.4 5.12 4.75 KURILE IS 19 
6 2«? '.  7 10 46.ON 153.5E ?3 5.7  4.5 4.B0 4.52 KURILE IS 19 
fa 29 5 38 56 '.6.4N 153.3E 33 •♦.7 4.92 4.55 KURILE IS 19 
o 29 8  9 ?8 '.G.3N 126.9W 33 4.2 4.58 4.56 N CALIFORNIA COAST 3 
fa 2r> B 30 1 / 8.7j 1lO.BE 75 3.91 4.00 l-LOP.cS SLA 24 
6 ?<-' 1? 43 48 1 1.6N 142.7E 30 5.2 5.68 5.08 MARIANA IS 17 
6 2° n  4 74 n.7N 142.RE 33 4.9 5.31 4.86 MARIANA IS 17 
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0 DA MR MN 5fC LAT LONG DEP 
*■. ? '> I ' 1 '. ii <ih,4N is^.n 33 
b .' '•' 1 M .' i id 4f>. IN 1 b 3 . .■' t 3 3 
i 1 7 •H 1 1 1 . 0 S 163.^-E ?3 
r. 2 ■ ] H It? la ^.h. .IN 1 b 3 . 4 h 33 
rS ,< > -' C i b 4 0 46.3N lt)3.'5L 3 3 

ü ; > r" 1'3 V4 ?3 
h /' > l 7 o 16.8:> 172.oW 33 
( r /. 7 ■?S.4N ?3.7t 3 3 
: 't ,' " i '.(j.'.'N 15)3.4E 3 3 

(. ^. i <Q z. 1 1 .RN 14?.^E ^3 
;. .,~ / 1 36 <?l.9S 170.et 73 
0 *,-. S'/ IS 3b.5N 70.^t 200 
t * j 1- 1 / 1 1 . 1H 142.6t: 3 3 
A Id r; hU,UH 146.9W J7 
- * , 4^ ih ^.b:- 102.4E 160 
1 • , <H bH « 7.1N lrj2.4E 70 
• ■• ! " ■> i.3.v 40.IF 40 
i. ur. ••.,-' S 7^.2« »3 

c | , *t , '■1 M . ."■■ /7.!?W ^S 
C 1 »j • ^ 'j • /.^N 72.^W 103 
• . 'j 

t • l1- <«0. /N lb3.2l ?3 
■. 

•> ■ i. h  * 46. bN 1^3.ifc ?3 

MAG MCGS MTOT 
4.7  4,7fl 

6.2 

4.4 
4.6 
4.9 
•..6 

"4.5 
4.4 
4.b 
4.6 
4.7 
4.4 
4.7 
4.b 
5.S 
4.1 
'j.O 

4.3 
4.1 
3.8 
4.2 
4.9 

4.R6 
4,2] 
5.0b 
b.21 
J.17 
b.49 
3.47 
4.61 
4.04 
4.91 
3.7b 
b.34 
4.82 
b.öb 

4.7b 
4.19 
3.82 
3,b8 

MB 
4.b7 
4.60 
4.00 
-4.61 
4.82 
4.30 
4.9b 
3.90 
4.b3 
4.70 
4. 70 
4.26 
4.96 
4.60 
b.ü3 

4,83 
4.73 
4.bb 
4.23 

b.b9 b.24 

LÜCAIION 
KURILt IS 
KURILL IS 
0ÜLONON lb 
KURILt 1- 
KURILL IS 
LÜCAL PMO 3,b 
TONGA IS 
MEDITERRANEAN ! 
KURILE IS 
MARIANA IS 
LOYALTY IS 
HINJJ KUSH 
MAR i ANA IS 
CENTRAL ALA.S*.A 
SUMATRA 
KURILE IS 
W IRAN 
PERU 
PLRU 
N tOLOMblA 
KUKILL 15 
KUKILL IS 

EA 

REG 
\'i 

19 
lb 
19 
19 
lb 
12 
30 
19 
17 
14 
40 
1 I 
19 
24 
19 
?<-- 
a 
Ö 
1 

19 
19 

MC ■)A HR MN SEC LAT LONG DEP MAG  MCGS MTOT Mo LOCATION REG 
1 4   3 43 17,45 167.6E 33 *.2 4,34 4.40 NEW HEBRIDES !S 14 

1 6 31 27 25.75 179,IE 583 4.1 5.01 4.75 MJI IS 12 
1 9 20 15 20,9N 141,3E 75 4,3 5 HONSHU 18 
1 17 b3 12 20.85 169,2C 33 4.7 4,47 4.35 LOYALTY IS 14 

1 20 19 40 4.7S 103,7E 91 4,75 4.62 S SUMATRA COAST 24 
1 21 10 28 37.ON 96,IF •j-i 5.3 5.31 5.05 CHINA 27 
1 22 30 S8 46. bN 153,6K 60 , 4.5 4,79 4.6? <UR!LE IS 19 
? 15 22 43.0N R5,2E 30 4.4 3.85 4.06 CHINA 27 
2 1 39 19 46.3N 153,^E 33 4.0 4.15 4.35 ^UR.'LE IS 19 
-> 
I 2 52 53 2.45 77,8W 33 4.6 5.12 4.8 0 :.CUAD0H 0 

? 2 52 56 64,ON 148,4W 33 4.0 5.44 4.90 CENTRAL ALASKA 1 
2 t  2 13 51,bN 159,IE 33 4.3 5.61 5.40 E KAMCHATKA COAST 19 
2 6 30 14 3C.7N 1 14.2* 33 4.2 2.11 3.65 N CALK 4 
2 8 2.   54 '<O,PN 1C4,7W 15 4.6 COLORADO 34 

? o 46 36 •'.85 ioo,or 117 5.1 4.83 4.71 JAVA 2 4 

? 12  1 56 33 3,14 4.20 LOCAL IST 4.0 3. 
1 12 34 34 42.9N 126,2W 33 4.1 3,40 ■JREOÜN COAST i 
2 13 27 34 14.75 70, 5W 150 3.9 .-. PER'.! IV 
? 15  3 10 4b.7N 149. ir 3 3 5.09 4.80 CjHILt IS 19 
7 18  5 34 9.ON 83.ÜW 64 4.2 4.41 4.00 OANAMA-COSTA RICA 6 
2 22    lo 10.9N 87. 5W 130 4.2 4.35 3.70 W.NICARAGUA COAjT 6 
3 2 16 1! 50.6N 177.9W 3? 4.3 4.80 4. 40 ANDRLANOF IS 1 
3 9 1? 31 |4,6N 92.8W 12 4.0 4.55 3.60 CHIAPAS MEXICO 5 
3 11 5R 48 16,35 17 3.8W 2 4 4.1 4.05 4.23 TONGA' IS 12 
3 18 36 19 22,05 175.6W 33 4.6 5.68 5.10 TONGA IS 12 
3 2 2  f. 34 12,45 166.bC 3 5 SANTA C:<U2 IS 14 
4 bb 30 45, 7N 151,5E SO 3.9 4.76 4.50 <.UR1LE. IS IV 
4 1 4? 21 12,3N 8R.7W 55 CL SALVADOR COAST 6 
4 b 50 50 4 3,7N 126.4W 3? 4.4 2.4 0 3.00 OREGON COAST 3 
(| 6 55 16 24,ON 122.4r 63 4.6 5.CB b.C' L FORMOSA COAST 21 
4 R  3 48 7,5N 76. 9W 41 4.1 4.01 4.13 Nw COLOMBIA 1 

4 10 58 13 26,35 177.7W 15R 6.8  6.5 7.02 5.86 TONGA IS 12 
4 14 16 51 22,95 1 7 5.6W 33 4.8 5.85 5.05 TONGA IS 12 
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0 DA MR MN SbC LAT   LONG OEP 

(*    17 1*9   43 15.8S 168.0E 150 
i*   21 45 31 5.ON 120.6E 59 

4 22 56 16 18.55  12.6W 3? 
5  3 29 36 50.4N  90.6E 33 
5  5 48 n 11.6S  77.5W 55 

5  7 19 15 27.7N  92.IE 33 
5  8 35 11 31.7N 142.4E 30 
5 13 11 37 37.2N  73.DE 111 
5 14 21 28 39.IN  22.gE 33 
5 14 29 24 3.25  77.8W 65 
5 14 40 54 12.8N  88.9W 85 
5 16 27 28 36.7N  73.OE 193 
5 20 28 51 3.05 141.9F 68 

6  1  1 2ß 30.3N  09.8E 33 
6  5 21 14 31.85 179,OW 33 
6 13 34  4 28.ON  57.6E 80 
6 17 49 54 11.6N 142.7E 26 
6 22 22 23 37.7N 141.7E 3'. 
6 22 32 31 16.35  39.7E 3? 

7        i n 42.2S  84.4E 33 
7  1  " 12 18.05 168.OE 33 
7  9 30 56 51.7N 156.4F 33 
7 10 17 24 17."N 145.6E 137 

^ 10 52  1 6.2N 124.SE 33 
7 19 20 42 39.6N 111.9W 3? 
8    15  6 57.ON 134.5W 28 
B  4 10  6 40.8N 125.BW 33 

9   P. 5B  4 26.7N  55.7E 77 

P. 11  5  8 ,3N  17.8W 1? 
8 11 40 17 19,95 178.7W 582 
B 14 12 30 57.4N 154.OW 30 
B 15 29 33 35.ÖN  69.7L 12 J 

H 16  2 26 36.bN  2b.Ot il 
B 17 49 30 65.ÖN 153.?w 3? 
8 21  2 56 6.8N  73.OW 166 

8 22  1 21 17,05 174,7W 95 
8 23 51 43 37,ON  00,5W 2^ 
o  3  a 37 46,3N 153,7F 3? 
o it     9 28 22,ON 145,7E J3 
"  4 20 50 15.2N  94.OW 3? 
o  6 16 53 .8N 121.5F. 142 
9  9 24 3 3 8.5N  Ö3.0W 31 
9 15 20 46 39.HN 111.6W 3? 
o 17 22 S4 60. ON 154.5W 6C 
9 17 -56 3 3 2''.iN 122.4E 31 
9 18 17 22 3? 
Q 18 56 1? 2". 10  68.1W 33 

• 20 25 29 40.IN 111.3A ^ _i 

'.0  ;' 11 58 36.5N  71.8b .'.? 
10  3 14 t,\ 4b.3N 153.4E 33 
10  4 2" 25 2^.75 177.2W 3? 
10  -  6 51 T -i 

IC  5 2? 57 46.:'.N 152,9F. 3? 
1-  7 19 41 39.8N  23.9E 127 
IC  0 2: 39 46.3N 154.OE 3? 
IC  •' 4'-. 29 13.4fi  4/..9W 37 
! C 11 4 7 3 5 16.30  72.2W 90 
10 12  7 35 39.7N 112.OW 33 
10 13 54 22 46.IN 153.9E 3? 
10 16 4P 4? 3C,2S 177.8W 2^ 

MAG  MCGS MTOT MB 

5.4 

5,3 

6.0 

5,9 

5.7 

f .3 

5.6 
4.5 
5.8 
4.2 
4.2 
5.0 
4,2 
4,2 
4,1 
4,3 
4,7 
4,9 
4,5 

4,6 
4,3 

5.0 

3,8 
4,7 
4,6 
'•,9 
3,7 
4,7 

4,9 
4,3 
4,6 

4,7 
4,8 
4,0 
4,0 
4,1 
4,8 
4,7 
4,5 
4.0 
5,1 
3,6 
4,4 
4,8 

4,8 
4,1 
4,9 
4,8 
4,4 

5,6 
4,2 
3.9 
4.9 

3.4 
4.8 
4.7 

LOCATION 
NEW   HEbf<10E3 
CELEBES   5EA 
ST   HLLENA   15 
ÜUTEK   MONGOLIA 
PERU 
ASSAM   INDIA 
5   HONSHU 
HINDU   KUSH 
GREECE 
PERU-ECUADOR 
EL   SALVADOR   COAST 
HINDU   KUSH 
M   NEW   GUINEA   C0A5T 
5INKIANG  CHINA 
KERMADEC   IS 
SE   !RAN 
MARI ANA   IS 
£   HONSHU   COAOT 
MOZAMelÜUl   COAST 
INDIAN  OCEAN 
NEW   HEBRIDES 
KAMCHATKA 
MARIANA   IS 
MINDANAO   PI 
UTAH 
5E   ALASKA 
N CALIFORNIA CCASI 
S IRAN COASI 
MID-ATLANTIC OCEAN 
FIJI 15 
KODIAK. IS 
M1NL>U KUSH 
S TURKLY COA^I 
ALASKA 
COLOMBIA 
TONGA IS 
SE KISSOJR! 

5.35 5.02 KURILE IS 
5.27 5.13 VOLCANO IS 
4.8" 4,62 MEXICO-OUATCMALA 
3,81 4.90 CELEBES 
5,2! 4»öl 'vUSTA RKA-PANA/A 

tLNTRAL UlAH 
4,40 4,70 S ALASKA 
4,83 4,95 L FORMOSA COASI 
4.33 4,60 LOCAL 1ST 4.6 
5.64 5.If ARGENTINA 
2.48 2.9C UTAf- 
4.43 4.63 •UNtio KUSH 
5.57 5.50 KURILE IS 
5.21 4.95 KERMADEC IS 
3.24 3.90 LOCAL ISI 1.7 
6.34 5,1'' KURILE IS 
3,4? 4,35 AEGEAN i,EA 

KURILE IS 
4,62 N ATLANTIC UCIAN 
4.90 S PbKU 
3,50 UTAH 
4,00 KURILb IS 
5.2 5 KERMADEC IS 

5.12 
5.61 
4.98 
6.18 
4.19 

4.01 
3,37 
3.43 
4,97 
2,9! 
3,67 
4,97 
5.19 
3.90 
4.8B 
5.05 
4.65 
5.41 
4.08 
5.03 
4.56 
5.20 
4.17 
3.64 
3.21 
4.82 
5.37 
4.05 
5.3"' 
S.l"» 
4.83 
5.12 
4.0C 

4,90 
5,05 
4.42 
5.17 
4.15 

4.30 
4.17 
4.70 
3.70 
3.55 
4.32 
5.00 
5.00 
4.90 
4.82 
4.60 
4.6^ 
5.12 
4.10 
4.85 
4.67 
4.75 
4.3? 
4.80 
4.24 
4.95 
5.01 
4*10 
5.00 
4.06 
4.38 
4.70 
3.95 

5.02 
4.93 

4.69 
5.65 

REG 
14 
23 
32 
28 
8 

26 
19 
48 
3J 
3 
6 

48 
16 
26 
12 
29 
17 
19 
3 7 
33 
14 
19 
18 
22 
3-4 

2 

29 
32 
12 

1 
40 
3i; 
42 

7 
12 
34 
19 
10 
5 

2 3 
fc 

34 
1 

21 
3C 
8 

iu 
40 
19 
12 
30 
19 
3C 
19 
32 
b 

34 
19 
12 

A-39 



IC PA f)R MN scc LAT LONG Df.P      MAG     MCGS   MTOT Mil        LOCATION 
Ifl -i   '» '4 7 f'.RN 8,■'.TW 5) ft.3 ?.ftp ft.50   PANAM/' 

1 rt 18 32 5 1 3''.''N 11l.ftW ; 3 4.2 3.2 0   UTAH 
10 1" r- T IS lo.?N 145.2r 171       6 .5     5 . ft 5.96 5.3 7   MAHIAMA    {U 
10 2C 2 1 ft 9 5^. ON l7].ftw 3 3 '* • a .'•OX    Ij 
1 r> 21 6 5 5 i«. 2:, 167.71 3 ! 2.71.' 3.3C   N' W   HI HklUt 0 
! o 2^ .'« 18.3S 167.8L 3? 2.90 3.ftC   Ntrt   MLHRIUti 
IC 22 '.') 3 7 M.5N 83.Ort '.8 ft.l 3.80 ft.^5   PANAMA   COMA   P 
1 : 2 2 3 1 /.r i '<. ^ r, 16,'.71 (i 2.8 3 3.3C   Nl W   H( ■iKIUI.L, 
;: - /. 5': \( »PN 0 1 . 3K 11 3.5 CHIAPAC   MLXIi C 
11 13 2: 13 K.6N oo.iw 3 7 ft.5 ft.25 3.80   OAXACA   MEXICC 
11 !<• 11- ■>'-, 6.8N /2.rIW 16ft ft.O ft.50 ft.70   COLCMUIA 
1 ! i » /.■■. ' * 12.01, 166.5L 1 UU ft.2 ft,/./, ft.6(.   SANTA   t.H'M   ;:, 
1 1 2 2 i'. 21. 1 /.7', 1 /'-'.IW 5öP 3.5 t I J!    10 
i 2 'j 3 h 1 1 f.. 15 106.2( 13? 5.ft 5.00 ft. 7 7   JAVA 
i - 
4    « 6 i.* 51 7, ON 7T.2K \?.-' ft.r. ft.52 ft.ft?   CüLOMUIA 
1? 6 5 ft /.3 50.1 N 120.8W 3? ft.O 3.1? 3.25   VANCuUVLR    15 
* 2 7 5S ? 1 7.')-, 1 Tfl.'.W SbO ft. 6 r>.-:5 4.66   HJ:    10 

12 12 21 27 50.?N 120.7W 33 ft.5 ft.05 3.63   VANCOJVL«   T, 
12 12 ■iZ ftl ^O.ftM 120,OW T> ft.C 3.1! 3.7?   VANCOUVLf   IJ 

1? 1'. ->. 3h 50. 3N 120.6K > : ft.8 ft . J 1 ft.62    vANC^OVtk    1^ 
12 1'. 28 B '.6.8N 153.6L J?     5 • I      '•.1! 5.58 ft.7"   K.uHJL[    io 

12 17 5'. 22 35.9S 71.9W 62 ft.75 ft.6?   CHILL 
\2 23 «»2 T 33.9N lftC.7L 7? ft.ft ft .'. 3 ft.5 '   -   'ICNOHJ   CLAOT 

12 21 51 16 S.55 153.3r 56 5.0 ft.6■, ft.6.'   Nl*   b".' IAIN 
13 7 26 15 31.8S 71.OW 102 '..1 5.70 5.10   CHILL 
13 H 2'. 2ft 29.6N 51.OL ft ft 5,0 ft. ^7 ft.63   •   IHAN   COAOT 
1 ' f 5 1 3'. ft&.ON 15'..li ;-, .  '••! HO.V ILL   i: 
1 ' 13 5.-t 25 ftft.3N IftK.fff J 1 ft. 6 5.11 ft.6 3   ' U>-<l Ll    10 
1? 1«! 6 23 2'..3N I22.3f: ?,      5. 5     ft.9 5.18 ft.80   K'VUKYU   10 
1 3 19 8 ■i". 2ft.9N 70.3L 3? ft.ft? 3.80   L   PAKijIA.', 
:■• 

5 • 22 '0.5:. 177.2W »?      5. 8     5.3 5.K'.. 5. ;c   KLRM.AUt^   I: 
i'. 1 n IC ftf..3N 153.2! 3? ft. 2 r;-JRILE   10 
IU t ^ 21.IN 121.'.E 58 2.o3 ft.3C   t:'.TAN   .'0 
\u 2 2! j» 31 3.!2 3.ftC   LOC/L   PMO   3.3 
]■■ 3 5^ 12 30.5:, 177.3W 50 ft.7 ft.ift ft.55   KL«MA,.1 ',    •.. 
!•• '. 59 2 1 lft.70 173.2W 3' '..2 OAiMCA 
!'• 5 >(' '.r ftO.lN 153.6L <? ft.ft ft.63 ft.80   VjRILt    10 
1« s M /.T Iw.ftN 02.6A 2'-      5. 8     5.5 5.82 5.1 I   N   VEN2UL4   CuA^I 
!'. '. /. ■, T IC.ftN 62.5Vk ft-» ft. 3 s.nr ft.9? .vtNEZi;r.LA COA:,: 
!'• 7 Uf, 2 1 20.5N 50.«L 3' 3.2C ft.l.-   PLkOIAN   C.oLF 
!'• 0 R i - 31.7'-, 6o.lw 110 ft.6 ft.! 8 ft.'C.   fti?OJ:NTINA 
1'. 10 51 ft 2 36. 1\ 70.6E 120 5.; ft.6" ft.66  HfHL'U  'UOH 
1'. Ift •8 2 2 30.2!. 17 7.ftv; '•2 5.1 5 . '■ 8 ft.'/t   KLRf'A^LC   10 
1'. 1«. üft 2H 3C.3N 78.5C j i ft.8 3.68 ft.80   N   INl/lA 
1'. 1 7 6 3H 39.ft0 1 7f..0E 189 6.0 6.25 5.62   Ni*   ZEALAND 
1'. l'j 18 2^ H. o :- IftH.TE 26 6.97 6.1C   NL   NL*   OolNtA   '. 
1'. JO 18 '. ■> I 5 . 8 r, 168.0f 186 ft.8 5.51 5.08   Nrw   Hf'JklUEo   ! 0 
1'. 2; %p 57 lft.6r, 175.;?* 26C '..ft i ONOA  :o 
16 11 5C ft.ftN ?7.5W ft 7 ft.ft 3. Oft ft.5C   OLCMiilA 
15 '•1 8 20. 2 S 178.3W 510 ?.o MJ!    10 
15 '. 21 12 2ft.5C 1 /B.8f 33 ft. 6 5.t.? 5.05   M JI    i^   HLOIÜN 
I1- L 10 3? 1.6N 127.If 3"> ft.T. '..5ft   ilALKAMC!<A 
1!) 6 28 21 51 .8N 176.BW ■- ■> ft. 6 5.'. 3 ft.ö''   ANÜRLANü1    10 
15 8 36 t>C 61.7N l?ft.ow ■>■} ft. 2 ft.15 3.5C   Y'.;K.C;N 
1') B M T 55.6N 162.0P 6C 5.2 5.5? 5.02   tsAMCilATHA 
\b 0 ?3 8 ft8.7N 152.OE 3 3 '..0 f.-J^ILL    10 
lr- 16 3? 19 Ift.ftN O0.?rt 3 3 3.8 '•O'ATLMAOA 
15 16 <>? 35 62.CN 1 ?'t.ftW 3 ? 3.8 Y'J<ON 
1'. lfJ 22 1 1 5 3 . 2 N 16^.''t 3 3 '..7 '. .50 ft. 6 3    L    •■.AMCMATt-.A   CO/ 
l'j 20 30 15 20.60 6H.5A ^6'' ft. 2 ''.Hi Lt-bOL 1 VI" 

P I C A 

:, I 

Vf 0 

6 
Jft 
1H 

1 
I'. 
I ft 

o 

1ft 

13 

h 

i • 

.0 

. > 

. c 

i.; 

.: 
UJ 

1ft 
i. 

-. 
12 
i i 

. 3 
1 

i < 
:■/ 
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MO 

7 

7 

7 

7 

7 

7 

7 

7 

7 
7 

7 
7 

7 

7 

7 

7 

7 

7 

7 
7 

7 
7 

7 

7 

7 

7 
7 

7 

7 

7 
7 

7 
7 

7 

7 
' 
7 
! 

7 

7 

7 
7 

7 
; 

7 
7 

7 

7 
7 
7 

DA 

16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 
17 
17 

1 7 
17 
17 

18 
18 
18 
18 
18 
18 
13 
18 
1^ 
19 
11 
l" 
19 
1" 
10 
10 
lo 
1" 
1 o 
10 
!'• 
'.'' 
19 
10 
1" 
1 ': 

1" 
19 
2: 

20 
20 
2- 
?- 

20 
2-- 
2C 
20 
2 - 
2: 

21 

HR 

7 

9 

11 

l*t 
18 
10 
22 
3 
7 

10 
11 
14 
15 
10 

20 
23 
2? 

6 

6 
10 
11 
10 

b 
6 
6 
0 
7 
7 

P 

!1 
T 

'. 1 
1 1 
;R 
13 
1 t 

1 o 

10 
2C 

S 

15 

19 
6 

MN 

b9 
18 
22 
11 
27 
8 

11 
2*. 

1 
3'. 
57 
10 
7 
b 

lib 
b 

1 1 
6 
1 

58 
25 
33 

15 
37 
12 
45 
'.6 
50 

2 
31 

1 

2 
'.^ 
'.; 
■•■} 

w. 
^e 
12 

l ■' 

2'S 
56 
1 1 
5i 
üb 
1 3 
5'. 
3'i 
26 
•". 
35 

7 
3'» 
38 
41 
13 

1 

SEC 

52 

21 
42 
50 
18 
20 
23 
37 
57 
36 
6 

31 
22 
19 
32 
42 

7 

5 
16 
0 
u 

24 
30 
11 
44 
10 
28 
5 

48 
18 
2 

44 
46 
30 
20 
TO 

12 
13 

H 
35 

1 

55 
56 
33 
43 
35 
5b 
6 

uh 
3 4 

IC 
10 

2 
34 

58 

30 
51 
3 
6 

67 

LAT LONG 

15.4S 173.3W 
34.IN 116.1W 
48.9N 130.7W 
24.2N 108.7W 
43.IN 41.5E 
30.6S 177.2W 
43.3N 41.6E 
46.9S 33.3t 
7.5S 107.2F 

25.45 111.6W 
43.IN 41.5E 
49.ON 150.851 
49.5N 156.3E 
14.95 167.3E 
34.ON 116.0W 
34.IN 116.1W 
34.IN 116.2W 
40.IN 126.OW 
37.2N 115.6W 
61.05 22.3W 
18.55 69.3W 
37.IN 115.5W 
34.IN 116.1W 
22.55 67.OW 
34.IN 116.1W 
7.IN  33.6W 

4 3.4N 
4 3. 3N 
43.3N 
43.3N 
43.3N 

8.2E 
H.1E 
8.2E 
8.2E 
8.2E 

36.3N 141.OC 
44.7N 7.0E 
43.3N 3.2E 
43.3N 8.2E 
52.ON 172.5W 
43.3N 8.2E 
43.5\ a.2b 
4 3.3N 8.2b 
18.3N 145.7E 
43.3N 8.2E 
34.IN 116.'W 
4,».4N 146.3F 
45.ON 110.4W 
45.IN 110.OW 
65.2N 133.7W 
43.4N 41,2t 
31.IN 116.5W 
47.7N 152.2t 
43.3N 8.2E 
57.65 148.5E 
14,4N  142,OE 
4 3,3N 8,2r 
bl.3N 15/.OC 
6H.HN '..6W 
10.5N 62.5W 
32.4N 140.5E 
45.IN 1 1 1.3W 
3 7.IN 115.6W 
14.8N 56.IE 

DtP 

33 
14 
3? 
3? 
33 
41 
17 
3 3 
41 
3? 
33 

370 . 
78 

138 
14 
14 
14 

33 
2r- 
33 
72 
25 
14 

258 
14 
33 
33 
33 
33 
3? 
33 
70 
33 
33 
33 
'.C 
3 3 
33 
33 

102 
33 
14 
'■? 
33 
3? 
3 3 

33 
14 

I'JB 

33 

3 3 
■\-> 

33 
65 
'.'i 

56 
124 
3^* 
21.- 
33 

MAG 

6.2 

5,6 

3.9 

5.2 
6.1 

MCGS 
4.4 

3.8 
3.7 
• .8 
v.O 
4.9 

5.1 
4.7 
5.3 
3.7 
4.7 
4.4 
4.3 
4.2 
3.9 
4.8 
•'.9 
6.0 
4.9 
3.9 
4,3 
4.6 
4.4 
4.4 
5.5 
5.6 

4.6 
4.4 

MTOT MU 
4.07 3.90 

3.71 3.80 

6.24 
5.4 7 
4.4C 
4.98 

5.38 
4.84 
4.45 
4.50 

5.3 

6.0 

4,08 4.87 
5.02 4.45 
5.4 7 4.75 
4.04 5.00 
5.41 4,90 
5.01 4.80 

2.04 3.10 
2.20 3.30 
4.78 4.66 
2.46 4.00 
6.4 9 5.73 
4,92 4,30 
2.43 4.00 
2.07 2.80 
4.51 4.45 

5.19 4.70 
5.50 5.07 
6.00 5.00 

5.21 4.66 

4.4  5.16 4.40 

4.8  4.94 4.70 

4 .4 
4.4 

•^.4 
4.6 
4.8 
4.3 
4.4 

5.6 
5.1 

4.2 
4.3 
4.0 
4.4 
3.4 
4.1 

4.89 4.50 

5.41 4.80 
5.37 5.2C 

6.C7 4.95 

4.61 4.50 

2.45 4.00 
4.0? 4.26 

LOCATION 
SAMOA 15 
5 CALIFORNIA 
VANCOUVER IS 
CALIFORNIA GUL17 

GEORGIA 5SR 
r.ERKADEC IS 
GEORGIA SSR 
PRINCL LL'WARl) I „ 
JAVA 
EASTER 15 
GEORGIA SSR 
SEA OF OKHOTSK. 
K'JRILE IS 
NEW HEBRIDES IS 
S CALIF 
S CALIF 
5 CALIF 

VANCOUVER 
5 NEVADA 
SANDWICH 
N CHILE 
S NEVA'JA 
S CALlP 
ARGENTINA 
S CALIF 
ATLANTIC 
LIGURI AN 
LIGURIAN 
LIGURIAN 
LIGURI AN 
LIGURIAN 
E HONSHU 
FRANCE ITALY 
LIGURIAN SEA 
LIGURIAN SEA 
ANDREANOF 15 
LIGURIAN SEA 
LIGURIAN StA 
LIGURIAN SEA 
MARI ANA 15 
LIGURIAN SEA 
S CALIFORNIA 

r.URILL" IS 
YELLOWSTONE PARK 
S MONTANA 
YUKON 

I 

15 

OCEAN 
SEA 
SEA 
SEA 
^EA 
SEA 
COAST 

.F.UPOIA SSR 
UAJA CALIFORNIA 

KURILE IS 
LIGURIAN SEA 
MACOUARIE IS 
V.ARIANA IS 
LIGURIAN SEA 
KAMCHATKA 
JAN MAYti'. IS 
VENEZUtLA COAST 
S HONSHU 
5W MONTANA 
S NEVADA 
ARABIAN SEA 

REG 
12 
3 
2 
4 

30 
12 
3o 
33 
24 
45 
30 
46 
19 
14 
3 
3 
3 

2 
3 

10 
Ö 
3 
3 
a 
3 

32 

31 

31 

31 
31 

3i 
19 

31 

31 

31 

1 
31 
31 

il 
18 
31 
3 

19 
34 
34 
42 
29 
3 

19 
31 
4S 
18 
31 
19 
■»0 
7 

19 
34 
3 

33 

A-41 
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MO DA HR MN 5EC LAT LONG DKI1      MAG      MC CS M1ÜT Ml' L'.'CAT ION 

?1 f. 47 3? 1 7.8,N 16.5W y>. 1.8 1.9 3 1.10 N   ATLANTIC   OCLAfi 3^ 
.  1 1 1 < /' 3 56.1$ 2 7,IK 80 5.5 5.H9 5.50 SANDWICH    is 4      * 

.M l.-1 1/ '.7 ; i .'•■: 166.71. 181 1.1 SANTA   CKJ/    ! ', ii 
n 12 15 7 3 7.2N 111.71. 3 3 3.9 (    HONSHU   COAST i'> i 
2\ 11 1'. 7 9.7N 122.3E 51 1.81 1.76 NtGROS   MI .V -   ' 
?1 in .■.H 10 ■'6,,.N fto.if 1 12 1.0 3.10 1.00 HINIJÜ   KJS1' 
21 70 ?1 38 55.IN 1 5'>.7w 33 3.7 KODIAK   ;s ■ 

T ■> 16 33 13.6N 89.0W '1 1.C tL    SALVADOR . , 
;!• 20 11 6. IS 11Ö.9! 59       5 .0      ''.1 5.12 1.7 0 Nl w   ük 11 /. 1 N 
■5 ■> n n 5 2 5 0. IN 169.2f ? 3 1.2 •■;( A^   i j 

22 n '.•> 11 3.2S 76.OW 119 3.8 1.20 1.7ü Wn   Cv.Lv.Mol A 

22 15 17 55 2 ■>..£>S i7i;i« 7-3 i.l 1.30 1.20 TONSA    i^ > *. 
22 \h •*■■ 22 12.53 7 3. 7W 70 1.5 2.69 1.20 N   PLWu 

2.? 17 16 31 17.IN 91.8W 60 1,0 ■ 1.V 1.70 •TXICü [ 

?7 1" 2? 22 7.7N 126.Bf 125 1.35 1.12 MINDANAO   CuASI t. i 

22 P^ ^6 38 17.7S 167.9K 33 Nlw   HLUhlSL.-, 

.■,1 i 22 21 SC.2N 113.7L !? 1.2 .AKMALI:,    1 , 
> T 6 1 7 51 11.5N 111.9L 91 1.1 5.2'- 1.58 f j KJARO  . ' •■■ A: I • 

21 12 10 55 13.IN 117.5t 33 1.0 ^■.,'l<iLt     1 . , 
23 17 13 13 12.IS 165.31 ■J3 5.6 3.88 1.00 LANTA rkii   :, \ lt 

pt 19 o 5? 17.SS 167,2r- 33 1 .<• .*.'.*   ■TL-.-. Il-l . . •• 
.-1 .•M 51 16 cJ.nN 176.3* 77 ANURtANOr    IS t 

?'. t. 2 2 51 2U.6S 17e.7w 531 1.2 1.70 1.10 i :ji  is .'>•!.&iuN t c 

.'^ 8 V 21 32.'.N 138.1L' 29 7 1.7 S   -lÜNSi-wi \   • 
21 ". .'6 16 J/.2S 17/.2h 11 1 ,/• 1.9/, •'». o C '.: rtKAul v.    ;  . « i 

21 o 10 !3 5/.6N 150.5* ' 1 1..C 5.21 5.00 -.c-iAK.  :.. t 

J- 10 '.7 17 11. »N lll.lW 3 3 'f'-jGl.N   .A-, u t , 

.,'. n 1 32 16.7S 177.1W n i.l Lö"» 1.1; i:JI   IS • • 

.?■. ii ?? 17 21.6N 122.01. ?■»     6 .1      5.3 6.C? '•-.IC i   f-ckMo .•■•   :«»-ji • 
2'. ii 5; ■M 36.IN 136.9E i \ '•.: •ijrjSHu 

21 12 ?R 2C 11.55 167.5F 133 "J'W   HEÜRIDTS .  . 
Pi !6 '.6 •'S e.is 117.8E 55 i.5 5.2R 5.IC r NEW ouNEA ■:-.•■_• W 

?'. 11 '.. 1 i 2 . 3N 88.3« i. 7 3.8 LL   SALVAjj-\   (.VA ^ 
21 19 1 32 9.OS 158.2t K < 5.8 5.02 5. J8 „üL JMU.''. : ^ , j 

?'. 20 57 17.9S 167.2t 33 1.7 1.C1 3.75 ^^YALTY     '„ 
21 21 17 51 9.7S 151.1C 16 5.2 5.5^ 5.19 .i-rLOMor;   SLA *  '. 
2^ 7 i. 22 6.HN 73.OW 152 5.2 5.'." -.18 N   CüLOMnl '• 
25 I 1 U ! '. 20.CS 179,4W 522 3.7 >  1 -■ i    i S , , 
25 12 57 (.0 H.2N 92. 1W 33 1.2 1.71 1.20 V XirO-OJAllHALA 

25 1^ 17 18 8.IN 123.5L 6i7 '■ .'• «:NI»ANAU M; ..„ 

25 20 Jl 18 2.IS 7 7.9* i3 i.C 1.25 '..10 LCJAOÜH • 
?(3 <. 17 16 12.IN 21.51 3 3       5 • 6      s . i S.90 ''.25 ..   YU'JOSLA , 1 A 
26 i V3 11 12.IN 21.6t 33 1.2 .,    YJ'JOSLA'. JA • ^ 
26 5 26 15 15.OS 167.3i 121 1.6 5.3; 5.00 N! A   'iLf<<: \.n s i'. 
26 7 ',•< 1.' 3 3.5N 1 17,9* 11 '• .6 ^   C AL 1F v.!« *« I A 

?t « 10 M 1H,7N 107.1* 33 '.7 -AL loCC   V-  ,.\K.^ 
.'6 0 26 16 39.6N 15.2t 337 1.2 WtUI IERRANLAN   St ••• 1 ' 

26 10 '•6 33 36.9N 2o,ll 33 1.31 1.10 .JCOFCAN: .'     i ., l 

<?6 13 10 29 28. 5N 1 U.O* 3 < " .0 2.7? 1.20 v; .Li     ^.i     •. -L I ' , 
26 19 35 3 9 11.65 173.0* 3 3 " •; jAMCA   I .-> .w 

?6 23 18 1 23.IS 72.3* 33 3.06 i.lC ^y\    N   CrtjLL    CoAj! 
26 23 '.R 26 9.7S 78.5* 62 1.9 5.r< 1.80 l'LkJ   CoASI 
27 r) ■JH 2 3 13.5N H.'.t 33 5.1 5.'7 5.C5 uICijRIAN   ..:.••■ \ 
27 6 27 i 13.9N 12^.3* 33 1.5 1.7" 3.6 5 ^•KLOJN  LOAS; 

27 8 i*^ 19.75 178.5* 523 1. 1 5,37 •I.9C 1!JI    IS tt- 
27 9 21 5 7 18.IN 10'J.7W 33 3.8 JAL I SCv"   .■•••l XK», 
27 13 '.<. 13 31.3N 2 3.'.! 3 3 1.3 >.;•:•. ri 
2/ 16 u 1 i 35.9S 102.7W 3? 1.6 i.bC 4.^5 L «■■ j i s. M   ; _ '• .' • 
2 7 21 26 15 31. ON 110.3L 100 1.2 1.17 1.00 S   Jr    HUNotij i w 
27 22 19 52 13.2N 11'».5f 87 ,    '••s 5.G3 1.1C M4HIANA    1^, , 7 

1 
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MO DA HR MN SEC LAT LONG DEP  MAG MCG5 MTOT Mb LOCATION RtG 
27 22 21 16 23. 7S 179.6W 33 4.5 FIJI IS 12 
28 <* 17 51 51. 7N 174.5W 33 3.8 5.04 4.60 ANÖREANOF IS 1 
20 7 12 17 29. 85 177.6W 33 5.71 5.15 KERMADEC !S 12 
2R 7 bb 21 11. 3S 1 1 2 . 1 F 21 5.1 5.6" 5.26 JAVA COAST 24 
28 9 3 7 18 19. 25 71.9W 110 4.3 N CHILL Ö 
28 IC b 28 1. 5N 127.IE 33 4.56 4.40 MOLUCCA PASSAGE 23 
28 11 ^3 16 6. 7N 82.5W 47 4.1 4.71 4.53 S OF PANAMA 0 
28 12 11 27 52 .6N 158.9E 33 4.8 5.02 4.63 KAMCHATKA 19 
2P 13 25 18 72 ,0N 33 4.5 3.87 4.20 JAN MAYEN IS 4C 
28 l«t ^.2 43 51 ,9N 174.3W 33 4.0 4.74 4.60 ANDREANOF IS 1 
28 1'4 '.S 7 51 ,9N 174.2W 33 4.0 5.15 4.70 ANÖREANOF IS 1 
28 15 16 29 14 .2N 99.OW 33 3.7 MEXICO COAST 5 
28 16 22 45 51 .8N 174.4W 33 4.0 ANORLANOF IS 1 
28 16 32 25 4 .95 152.7t 69 4.9 5.47 5.22 NEW IRELAND 15 
28 18 51 36 46 .6N 153.IE 33  6.0 5.0 5.77 5.27 KURILE IS 19 
2o 01 O" 26 1 .2N 126.OE 85 4.8 MOLUCCA SEA 23 
2" '. 48 50 30 .45 177.7W 33 4.5 5.17 4.80 KERMADEC IS 12 
2" s 31 26 6 .75 107.IE 85 4.6 5.54 5.30 JAVA 24 
2<5 e 10 22 27 .8N 55.6E 37 5.2 5.44 4.90 5 IRAN 29 
2" 10 36 26 34 .15 70.4W 33 4.8 5.53 4.75 CENTRAL CHILE b 
2^ 11 2 2 54 51 .7N 173.5E 3 3 4.1 4.63 4.10 NEAR IS 1 
29 12 '.3 13 79 .3N .6W 33 4.2 5VALUARU •♦0 
2'3 16 ÜB 4 2 t. .75 110.2E 530 5.21 4.90 JAVA SEA 24 
?<J ?C 14 7 3C .25 177.3W 39  6.6 5.7 6.44 5.36 KERMADEC 15 12 
2° 2r) 16 37 29 .75 177.OW 33 5.5 6.42 5.53 KERMADEC IS 12 
?"■ 22 55 14 i: .?N 62.6W 39 4.4 4.63 4.86 VENEZUELA COAST 7 
2" 23 IB '.3 30 .15 177.1W 4R 4.5 5.21 4.50 KERMADEC 15 \2 
2'' 23 40 3 5 .45 131.6E 3 3 4.8 4.76 4.80 oANüA StA 24 
30 2 18 4 2 30 .05 177.OW 41 4.1 KERMADEC 15 12 
3: 2 5 7 32 30 .05 177.2W 40 4.9 5.4' 4.70 KERMADEC IS 12 
3C 3 27 4^. 19 .55 179.0* 575 4.1 FIJI IS 12 
3 r /. 22 25 41 .4N 3''.0E .33 L TURKEY 3^ 
?0 4 2 7 25 30 .2:. 177.3W 17 4.6 5.1! 4.55 KERMADEC IS 12 
"■: ^ /.c. 53 2" .6'. 177.1« 33  6.3 5.3 6.01 5.30 KERMADEC IS 12 
30 6 3'. 55 34. .ON 1 16.3A 14 4.7 5.10 5.70 CALIFORNIA 12 
3 - 6 5: 22 51 .7N 158.11 33 5.3 5.84 5.27 KAMCHATKA 41 
33 7 5 5 4 2 29, .85 176.9w 33 4.3 5.17 4.50 KERMADEC Ih 12 
3: H 28 7 33. ,9N 135.IE 149 4.3 4.72 4.20 5W HUNSHU CCAST La 
30 12 25 39 11. 4N 87.3W 33  4.2 NICARAGUA 6 
30 12 5 7 25 29. 25 112.1W 33  4.8 EASIER 15 43 
10 13 51 57 55. .95 27.5W 33  5.8 6.2 6.4C 5.84 SANDWICH 15 10 
■"O !'• 23 13 29. .55 177.'W 33 5.2 5.91 5.50 KERMADEC IS 12 
■•c IS u 39 2''. 95 17 7.4W 76  5.7 5.2 5.57 4.83 KERMADEC IS 12 
T 1 7 .■u 35 1'.., 7 5 /1.1W 219 3.7 3.37 4.70 5 "EKU b 
?: W 3H 10 59. 3N 151.7W 33 4.4 5.34 4.60 KtNAI PtNINüULA i 
? 0 22 45 52 33. .7N 116.4W 33 4.3 5 CALIFORNIA 1 
30 2 3 30 5" 7 .35 128.or 143 5.0 4.92 4.80 UANDA StA 24 
1 1 y ui. 19 29. .?.:. 1 77.2W 65 4.B 5.42 4.60 KERMADEC 15 12 
31 H 3 2 13 7 1 ,UH ■i.5w 33 4.3 JAN HAYEN i: 4o 
31 8 51 43 2-i .65 178.6W 600 3.8 K UI IS 12 
■M 1 1 29 20 41 ,9M 14.2.4E 33 4.5 4.65 4.40 5 HOKKAIDO COA5I 19 
31 1 3 2'' ^2 51 .3N 17 5.0W 3 3 4.0 4.73 4.43 ANl>RLANuf I b 1 
31 l«. (.3 »Z H .25 1 1 6 . 4 r 3 3 5.12 4.62 SL'XUAWA 1 5 24 
31 Ib 9 38 42 .2N 142.41 33 4.3 5.19 4.83 5 HüKKAIu«. CoASI 19 
31 lb 3 7 2C 14 .5N 92. 2W 33 3.9 4.87 4.00 UH1APA5 MEXICO CüAM 5 
^ 1 16 ;c 20 ?2 .55 176.SW 267 4.7 5.21 4.60 TONGA IS 12 
31 16 3-> 29 0 .2N 82.4W 33 4.1 3.84 4.20 5 OF PANAMA 6 
31 21 53 4 43 .IN 88.3E 45 4.7 5INKIANG CHINA 28 

A-43 



MO DA HR MN SEC LAT   LONG DEP 
8 I 4  1  4 40.ON 115.6W 33 
8 1 4  5  ^ 14.IN  92.3W 33 
8 1 4 39  2 7.OS 146.1t 174 
8 1 b            17 39.3N 109.1W 33 
8 1 5 22 15 21.8N 108.1W 33 
8 1 10 45  2 55.3N 161.8E 50 
8 1 14 46 40 58.3N 151.9W 40 
8 1 15 20 56 29.8S 177.2W 59 
8 1 18 22 63 42.3N 142.2E 26 
8 1 1  30 26 15.os  n.ew 1U0 
8 1 19 59  3 . ..3N  85.ÖE •33 
8 1 20 53 58 17.6S 171-. W 526 
8 1 21 43  9 52.IN 173.2E 90 
8 2 5 44 37 31.4N 131.6F 22 
8 2 8  3  1 
■i 2 9  7 18 56.2N  34.1W 41 
8 2 9 ; > 4 7 56.3N  34,5W 33 
8 2 9 45 42 4?,'.N 114.5W 50 
8 2 10 20 40 26.8N 141.3' 109 
8 2 10 49 16 34.7N   8.9W 33 
8 2 12 49 35 57.5N  38.5W 33 
8 2 14 28 36 11.BN  89.5W 3 3 

fl ? 19 26 26 6.ON 125.IE 118 
8 2 22 17 ?b 40.5N 125.1W 33 
8 2 37 50 37.ON  88.BW 18 
8 3 1  9 56 B.8S I0B.3W 33 
ö 3 1 23 17 44.9N 115.4W 33 
8 3 3 48  6 7.6S 156.BE 402 
8 3 6 28  2 6.7S 147.5E 83 
8 3 10 21 37 7.7N  35.8W 33 
8 3 10 34 26 7.8N  35.9W 33 
8 3 16 29 35 52.ON 174.3W 33 
8 • 3 20  7 20 1.4N  2B.2W 33 
8 3 20 26  4 30./S 178.3W 3 7 

Ö u 2 13 51 42.6S  83.4W 33 
8 4 5 40  ö 46.4N 153.4E 33 
8 4 7  8 47 9.45 114.2E 117 
8 ^ 9 13 18 22.65 173.4E 72 
8 4 9 54 12 7.75 129.5E 195 
8 4 11 43 20 35.7N 140.1E 68 
8 <« 12  7 24 4.15  60.9W 34 
8 4 13    44 12.6N 143.BE 61 
8 U 13 25 52 22.85 112.6W 33 
8 U 15 19 50 26.65 176.BW 33 
8 <• 21 40 52 5.25 145.9E 59 
8 4 23 54 14 17,55 179.1W 515 
8 5 2 48 42 17.2N  99.BW 33 
8 ^ 5 03 51 44.IN   3.0E 
8 b 7 41 38 27,25 178,OW 33 
8 b 8 46 59 9.9S  79,OW 31 
8 b 15 39  7 60,75 154,3E 33 
8 b 20  5  6 37,ON  95.BE 33 
8 6 1 34 22 11.35 167.IE 33 
8 6 5 20 32 45.IN 111.4W 33 
8 6 9 28 30 38.15  72.3W 96 
3 6 13 36 35 57.ON  33.6W 33 
6 6 20 40 10 53,9N 160,7b 140 
Ö 6 23 38 46 33.8N 116,7«' 14 
8 7 4 26 23 21.8S 173.5E 106 
8 7 4 33 43 54,ON 142.IE 33 

MAG 

5.8 

4,5 

6.9 

5.B 

4.0 

MCGS MTOT Mb 
3.8 3,46 4,70 
4.0 
4.7 5,13 4.95 
3.7 
3.7 
5.0 5.47 5.12 
4.8 5.30 5.20 
4.8 5.18 5.05 
4.3 6.06 5.70 
4.1 
4.5 4.25 4.30 
3.B 
4.4 5.26 5.20 
4.-' 

3.05 4. .: 
4.6 5,38 4,63 
4.2 4,42 4,50 

4.3 4,70 4,40 
4.1 4.36 4.60 
4.2 4 , '. o 3,40 
3.9 
5.0 5,11 4.66 
5.r 
3.6 
4.4 5.04 4.95 
4.0 
5.1 5.61 *.21 

5.37 4,95 

6.1 7,00 6.04 
4.9 5.48 5.30 
4.4 5.61 4,92 
4.4 4,33 4,35 
5.2 6,19 5.38 
4.7 4.85 4.ÖC 
3.9 4.64 4.40 
5.5 5.13 4.86 
^.o 5.07 4.92 
4.9 5.05 4.67 
4.7 4.62 4.56 
4,7 5.67 5.14 

4,6 5.17 4.86 
4,3 
4,3 3.90 4.00 
4,9 4.64 4.65 
5,2 5.96 5.30 
4,3 4.09 3.90 

4,2 4.91 4.50 
4.8 4.82 4.57 
5,2 5.69 5.16 
4,6 4.01 3.70 

4.05 4.10 
3,7 
4,8 5.26 4.82 

5,1 5.72 4.60 
4.1 
5.Ü 
4.5 5.03 4.65 
S.l 5.44 4.83 

LOCATION 
NEVADA 
GUATLMALA 
E NEW GUINEA 
UTAH-COLÜkADO 
W MEXICO COASI 
t KAMCHATKA COAOI 
KÜDIAK IS 
KLRMAOEC IS 
HOKKAIDU JAPAN 
S PEK'J 
CHINA 

HJI !S 
NEAR 15 
KYUSHU 
LOCAL ANT 4.9 
N ATLA:.' ' OCLAN 
N ATLANTIC OCE^ 
IDAHO 
MARIANA IS RLCJION 
•VOROCCO COAST 
N ATLANTIC OCEAN 
• .. SALVADOR COAST 
MINDANAO I: 
N CALIF COAS'T 
ILLINOIS-KENTU'.vY 
SK 01- GALAPAljO- 1^ 
CENTRAL lUAhu 
SOLOMON lo 
E NE* GUINEA COAaT 
MJD-ATLANTK OCCAN 
MID-ATLANTIC OCLA.', 
ANDRLANUF IS 
MIÜ-ATLANIIC UCLAN 
K'.RMA^'.C lii 
Ct-K ;> CHILL CU-JI 
K'jRILL IS 
S JAVA COAl,! 
LOYALTY IS 
TAN|ML;AR IS 
HONSHU JAPAN 
N PERU COAST 
MAR I ANA Ij 
EASTLR IS 
KERMADEC IS 
NC NLW GUINEA C^A-I 
FIJI  IS 
GUERRERO MEXICO C^/'-l 
FRANCE 
KLRMAÜLC IS 
P'.RU COAST 
MAC^uAKlL IS 
TSINGHA1 CHINA 
SANTA   CRUZ    lo 
SW   MONTANA 
CHILL 
N   ATLANI IC   OCLA'; 
L    KAMCHATNA 

b   CALlf-URMA 
LOYALTY    lb 
SAKHALIN    IS 

KL& 
3 
5 

16 
3'. 

5 
V) 

i 
\i 
IV 

d 
c ! 

U 
I 

2J 

o 
32 
3<: 

U 

i 
.'■• 

15 
lo 
J2 

3.; 

19 

1- 

; - 
z 

i 1 
'. J 

U 
10 
12 

0 
4 5 
2 7 
14 

6 

32 
1 • 

14 
41 
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MO DA HR MN SEC LAT   LONG DEP 

8 7  7 17 25 7.5N  37.2W 33 
8 7  9 35 38 14.6N  91.3W 245 
8 7 11 15  7 20,OS 178.3W 600 

8 7 11 16 48 20.IS 178.4W 600 
8 7 13 10 42 53.3N 164.IE 33 
ö 7 13 56 50 lb.2S 177.9W 5U8 
8 7 15 38 58 21.2S 177.8W 352 
8 7 17 13 18 56.IS  27.GW 33 
8 7 16 36 46 13.6N  90.9W 67 
8 8  2 14 54 54.2N 168.IE 33 
8 8  3  9 52 29.8N 138.8E 458 
8 8  9 54 43 45.2N 111.5W 33 
8 8 10 58 23 35.9S 103.6V. 33 
8 8 11 16 11 5.8S 151.OE «♦8 
8 8 11 41 30 27.3N 129.2E 92 
8 8 13 53 42 18.3N 145.3E 423 

B 8 19 11 11 32.2N 140.9E 77 

8 8 23 5? 21 44.ON 110.9W 33 
8 Q    48 40 33 
8 9  1 17 38 14.2N  92.3W 33 
Ö 9  6  5 32 4/..t>N  11.9t 33 

8 9  8 42 21 50.6N 157.2E 33 
8 ^ 10 10 18 21.6S 171.IE 153 
8 o 12 20  2 51.6N 178.8W 33 

fi C 14 13 59 1.2N 125.6E 33 
8 9 14 36 45 15.35 175.7W 33 

5 9 15 12 5 7 3.OS 152.3E 145 

8 ^ \b   UO    15 15.5S 167.7E 127 

ö 9 19 14 07 51.2N   6.5E 
d 9 20 29 58 36.9S  /1.5W 186 

6 10  2 36 39 15.6S 175.OW 33 

8 10  3 34 44 27.3S 176.6W 140 

B IC  4 27 33 28.IN  53.3E 46 

f> IC  fl 50 56 33 

8 10 13 17 W 24,7N 142,7E 33 

H 10 16  5 50 15,OS 179.OW 38o 

Ö IC 17 51 39 3,2S 141.9E ab 

n 10 18  7 26 5'..4:, 132.8W 3 3 

0 10 18 37 45 fl.dN  82.9W 33 

B 10 21  3 39 '.9,6N 179,2E 33 
p 11  1 ■»«. 22 6C.5S 154,OE ■>.■>. 

= n    5 24 17,4', 17o,0W 500 

3 1; b   30 36 LOS  78,Ow 33 

a 11  7 37 20 38.3N 140.9E 45 

a ; 1  o ^.3 '•7 37,IN  55.2E 33 

8 11 10  3  5 38.11.  73.lw bu 

tt 11 13 11 51 a,7S l'.5,'.E H6 

a 11 14 3^. 58 53,ON 172,5£ 3 3 

R ; 1 H) '♦ l  8 '*3 

3 11 r- 40 52 36.2N  7U2E 148 

8 11 21 14 34 7,7S 108,8E 169 

8 12  1  5 34 32,5S  71,1W 92 

8 12  3  1 37 38,IN  88,7t 33 

8 12  7 19 54 27,7N  53.2E 3 3 

8 12  8 58  3 11.6S 166.3E 53 

8 12 10 10  8 5,7S 131,IE ^2 

8 12 13  6 46 2.IN  90,4W 33 

8 12 13 12  8 2,IN  90,5W 33 

e 12 17 19  5 9,8N  84,2W 114 

;/ 17 42 46 5,95 146,5E 100 

MAG 

5,7 

5,5 

5,8 

5,0 

6,C 

3,5 

MCGS MTOT MÜ 

4.6 4.52 4.20 
3,9 4.48 4.40 
4.5 4.40 4.40 
4.3 5.85 5.10 
4.3 
3.9 4.12 4.20 
4.4 4.34 4.23 
5,4 
4,7 4.82 4.56 
5.5 6.10 5.40 
3.8 5.05 4.90 

4.7 4.94 4.60 
5.6 5.74 5.20 
4.4 5.25 5.20 
4.9 5.22 4.82 
4.0 4.56 4.40 
3.9 

3.32 4,60 
4.1 3,82 3,90 
4.9 4.73 5.10 
4.6 4.52 4.00 
5.4 4.91 4.86 
4.5 5.09 4.36 

6.62 5.40 
5.5 6.01 5.47 
4,9 5.02 5.00 
4,1 4,52 4,70 

4,3 4.12 4.30 
4,2 4.75 3.95 
4,3 4.92 4.5C 
4,8 5.10 4.97 

3.54 4.70 
5,0 5.93 5.35 
4,'. 5.43 5.30 

4.66 4.95 
4,7 5,88 5,10 
4,3 3,82 4,35 
4,3 4.60 4,10 
5,4 4,H9 4,90 
4,1 4,65 4.50 
4,0 3,76 4,90 
5,0 5,38 4,91 
4.4 3,81 4,60 
5,0 5,72 4.95 
5,5 3,77 4.50 
4.1 

3,13 3.00 
2,30 <..30 

4,7 5,59 4,93 
5,23 5.20 

5,0 4,75 5,03 

4.2 4,15 4,53 
5.? 5.17 4.96 
4,6 4.44 4.26 
4,6 
4.2 
4.4 4.99 4.60 

LOCATION 
ATLANTIC OCLAN 
GUATEMALA 
FIJI IS 
I- I JI 15 
t KAMCHATKA 
HJ1 IS 
FIJI IS 
5ANDWICH IS 
NEAR 5 GUATEMALA COAST 
K.OMANDORSKI IS 
5 OF HONSHU JAPAN 
SW MONTANA 
tASTtR IS 
NLW URITAIN 
RYÜKYU IS 
MARI ANA 15 
S OF H.ONSHJ 
YELLOWSTONE PARK 
LOCAL ANT 3.7 
GUATEMALA 
N ITALY 
5 (CAMCMATKA 
LOYALTY IJ> 
ANÜHEANÜF IS 
MOLUCCA PASSAGL 
H Jl IS 
Nl W IK'.LANÜ 
NEW HfcURlülj 
GERMANY 
(.[ MRAL i HILL 
TJNGA 15 
KLRWAÜtC 1- 
-., IRAN 
LOCAL AM  '..» 
VOLCANO U 
M JI 15 
N NL« OOINLA LUAjl 
j PAL U 1L Ol LAIS 
PANAMA-LÜilA RICA 
RAT 15 
bftLLtNY 1i 
M Jl  15 
CCUäüCR 
NEAR E iiONiMu LüAjT 
N IkAN 
j CiilL'. Cu.'SI 
L Nth GulNi.« CC'-bT 
NEAR Ij 
LOCAL PMG 3.8 
■MNDJ ".US»' 
JAVA CUAST 
<. M I L ■- 
ilN^Alfiu LHII'MA 

JW IRAN CuASI 
5ANtA CRUZ 15 
bANDA 5EA 
(jALAPAOOS IS 
GALAPAGOS IS 
COSTA RICA 

1 L NtW GUlNtA CGAal 

REG 
32 

c J 

12 
12 
19 
U 
12 
10 

1 
18 
34 
43 
15 
20 
18 
19 
34 
8 
u 

il 
IV 
14 

1 
2< 
12 
15 
14 
3o 

i, 
U 
u- 

b 
lb 

1 l 
11 

4 i 

1 ! 
b 

10 
» 

1(. 
46 
24 
c 

t 7 
2 9 
14 
23 
44 
44 
6 

16 
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MU OA HR MN SEC LAT LONG DEP 
Ö 12 16 r 25.3N 62.7E 33 
8 12 20 59  8 21.': > : .-5.7* 33 
Ö 12 21 14 00 56.05 27.7* 
8 n 3 26 45 55.ON 156.4W 33 
8 13 4 53 58 7.2S 124.5E 54? 
.•• n 6  4 44 15.9N 95.3W 33 
8 13 6 ?- n 20.6S 178.5W 562 
Ö 13 6 52  6 1 ': . . .■ 173.9W 28 
8 13 1      3 50 36.6N 70.9i ,. •» 4 
8 13 12 39 55 3.IS 80.4W 66 
Ö 13 13 28  2 76.2N 6.4E 33 
8 13 21 52 37 19.3S 173.7W 33 
ft 13 23    24 27.2N 140.IE 448 
8 14 15  7 16.75 28.7E 33 
8 14 2 46 44 21.45 175.2W 33 
8  14 3 32 33 4.95 152.3t 62 
8 14 5 57 42 33 
8 14 8 27 14 9.3S 156.3E 33 
8 14 9  3 46 1B.4N 104.6W 33 
8 14 12 30  6 41.5N 112.2W 33 
8 14 13 46  2 83.6N 4.6W 33 
8 14 14 32 37 22.35 6Ö.7W 120 
8 14 16 18 18 24.IN 122.4E 28 
8 14 18 43 55 3.45 135.4E 3 3 
8 14 20 43 11 22.55 175.5W J3 
8 14 21 20 42 40.6N 143.6L 33 
8 14 21 48 28 17.55 178.3W 487 
fl l^ 47  5 2.BN 76.1W 33 
8 15 I 33  2 18.IS 172.6«- 33 
8 \b 2 17 16 27.9N 139.6E 4 76 
8 15 6 11 34 37.9N 141,6E 59 
8 15 Ö 42 17 51.5N 177,aw 33 
8 15 9 59 25 21.65 174.7W 33 
8 15 10 18 30 15.85 175.3W 287 
8 15 17 25  5 13.85 69.3W 543 
8 15 14 36  1 10.05 78.6W ac 
B 15 14 57 51 20.05 178.9W 298 
8 15 19 14 27 40.25 71.8W 58 
H 15 21  2 34 36.IN 121.1W 33 
a 15 2 1 21 3 3 35.9N 1 2 1 . 1M 33 
8 15 22 29 47 21.05 179.2W 597 
8 15 23 57  2 69.8N 8.9E 33 
8 16 2 38 10 3.15 129.3E tu 
8 16 3    24 6.35 129.OE 263 
8 16 3 21  9 39.7N 1 12.1W 33 
8 16 7   1   4 41.5N 112.2W 33 
8 16 7  5 26 46.8N 155.OE 33 
8 16 20 49 52 2.IN 126.11. 36 
8 16 17 2 7 36 15.15 1 '2.8M 33 
8 16 21 45  I 33 
8 16 22 28 45 43.ON 142.IE 81 
8 16 23  6 24 12.85 14.5W 33 
8 16 23 19 31 48.95 122.8E 33 
8 1 / 5  9 11 41.4N 1 12.2W 33 
8 17 5 3 3 4C 2C,0S 174.0* 3 3 
a 17 0 17 36 52.4N 16Ö.7W 3 3 
a l ? 9 35 25 34.25., 1/9.9W 368 
8 1 7 10 23 16 4C.4N 110.7W 33 
8 17 U 12 41 30.6 N 130.OE 33 
H    17 11 33 28 6 3.43 169.5E 33 

MAG 

5,4 

5," 

5,8 

6,0 

7,5 

6,4 

MCGS 
5,2 
4.6 

5,3 
3,8 
4.6 
4.7 
4.7 
'..3 
4.7 
5.1 
4.8 

4.7 
5.6 

4.7 
4.2 
3.7 
4.6 
5.1 
5.3 
6.4 
4.4 
4.1 
3.6 
4.3 
4.2 
4.7 
5.7 
4.2 
4.2 
4.2 
6.0 
4.4 
4.2 
4.1 

4.0 
4,9 
4,9 
4,6 
4.5 
3.4 
3.6 
4.5 
4.5 
4.5 

4.5 
5.1 

3.5 
4.6 
4.3 
4,3 
3.5 
5.6 

MTOT Mb   uOCATIUN ktL 
5.43 5.20 *   PAKISTAN CuAoI <;6 
5.02 4.70 TONGA lb U 

SANDWICH IS 10 
5.76 5.24 KO:;iAK IS 1 
4, ■./; .. t   ..ANDA SLA 2'- 

UAA.'. '•  •.!.*! CO 5 
5.39 4.98 MJ1 IS 12 
5.07 4.78 lONGA IS 

IIINüU KUSii '♦c 
4.30 4.10 LCUADUk COAST d 
5.a, 4.65 JVALÖA^D 40 
5.4 7 4.95 I JT- IS ii 
5.4B 5.13 oONIN IS lb 
5.06 4.70 N RHODESIA 
5.26 4.75 MJI IS 12 
5.75 5.17 NEW bKITAIN I'J 
3.12 4.50 L'JCAL AM 2.9 o 
3.92 4.57 SÜLOMÜN lb 13 
3.41 3.60 JALISCO MEXICO COAbl     5 

3.40 N UTAH :•* 
2.77 3.60 SVALUARD 40 
5.70 5.03 N CHILE « 
4.73 4.75 füRMuSA CoAST 21 
6.15 5.75 * IRIAN 16 
5.49 4.70 T'JNGA IS U 

NE HONSHU If 
3.23 3.60 I" IJI IS 13 

■j   COL0MÜIA 8 
TONGA IS W 

5.4 1 5.2 0 uONIN lb la 
6.24 5.52 NEAR E nONSHu CuAbT IV 

AMURLANOF lb i 
TONGA IS 12 
TONGA IS 1^ 

6.83 5.72 PtRJ-BOLIVIA 8 
2.65 3.60 PERU COAST d 

I UI IS 
s CHILL -» 
CALIfüRNIA 3 
LALIHURNIA 

5.575.16 K UIIS li 
5.46 5.60 ATLANTIC OCEAN 40 
4.26 4.25 CERAK SLA 23 
4.06 4.20 uANDA SLA ii 

CENTRAL UTAH 34 
N JTAM 34 
KURILE IS 19 

4.79 4.36 MOLUv-CA PASbAOL ^i 
TONGA 'o 12 

3.57 4.70 LUCAL PMG 4.0 . lb 
4.33 4.60 'HQltHAIÜO JAPAN 19 
5.12 5.15 b ATLANT K OCLAf. 42 
5.02 4.60 S Jh AJSTKALlA 33 

3.00 N UTAH 34 
5.20 4.oo TONGA ij I«; 
5.21 4.Ö5   i uX    io ! 
4.29    4.03    f.LKMAOLL     I j 1 <i 

2.95   UTAH >4 
6.08    5.30   kYUK.YO    ib ^ 
5.77    5.20   oALLLN"«    IS 4 3 

A-46 



MU 

8 
8 
8 
« 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
R 
8 
8 
8 
8 
3 
a 
3 
R 

8 

B 
a 
ti 
•i 
H 
H 

ri 

M 

8 
8 
8 
8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

DA 
17 
17 
17 
17 
18 
18 
18 
18 
18 
18 
Id 
18 
n 

IP 

10 

19 

19 

19 
19 

19 

19 

1<J 

11 

2J 
20 
?.Z 
20 
20 
22 
?: 
?3 
?■■: 
2u 
21 
?: 
21 
21 
2 1 
?1 

21 
21 
22 
22 

22 
22 
22 
22 
22 
22 
22 
22 
22 
2? 
22 
23 
23 
23 
23 

HR 

11 
20 
21 
22 

7 
10 
15 
18 
19 
20 
20 
23 

1 

6 
7 
9 
9 

1 1 
I'« 
16 

19 

i* 
6 
6 
•; 
9 

12 
1 •! 
15 
1" 
2 0 

3 
'J 

IC 

! 7 

IP 

18 

22 
3 

5 
5 
9 

12 

1^ 
15 
17 

18 
19 
21 
23 

3 
13 
13 

MN 
34 
56 
58 
15 
9 

18 
58 

52 
18 
27 

7 
34 
24 
53 
24 
29 
39 
51 
49 
59 
54 

27 
57 
39 
53 
2C 
25 
59 

I" 
un 
<.•* 
14 
'•1 
39 
6 

I 7 
33 
2 

20 
59 

58 
33 

1 
51 
27 

13 
39 

53 
5 

18 
62 
24 
20 
4 5 

9 

35 
24 

SEC 
23 
42 
54 
22 
51 
10 
14 
16 
40 
29 
41 
54 
38 

46 
24 
40 

25 
26 

1 
48 
4 0 
16 
56 
28 
26 
38 
29 
50. 
12 
56 
31 
3 i 
22 
44 

4/. 

52 
24 

43 
54 

38 
46 
9 

11 
27 
56 
27 
49 
25 
48 
21 
18 
25 
5 7 
6 

LAT 

17,7N 
20.35 
36.7N 
32.IN 
35.9N 
7.5N 
19.5N 
50.3N 
16.OS 
22.bS 
32.IS 
14.2S 
9.0S 
32.OS 
17.6S 
41.ON 
45.65 
4IJ.9N 
59.85 
46.75 
41.5N 
17.OS 
6.15 
21.95 
18.85 
5.55 
6.95 

2/.85 
16.ON 
37.IN 
4.IN 

41.2N 
30.2S 

.0 
6.55 
14.3N 
6. m 
8.35 

20.2S 
49,ON 

51.SN 
21.35 
63.2N 
34.IN 

1.2S 

42.ON 

33.7N 

1.9S 
14,55 
7.2S 
3.85 
9.45 
45.05 
4.3N 

44.7N 
52.4N 
1 7.33 
4.9N 

LONG 
94.3W 
67.4W 
59.7E 
40.9W 
139.2E 
74.1W 
45.4W 
176.9W 
178.3W 
175,2W 
1 78.1W 
71.9W 

1 11.OW 
177.9W 
168.OE 
143.5E 
95.7E 
126.OW 
2 5.9W 
95,9L 
141,8E 
168.8E 
130,7E 
175.8W 
174.2W 
145.8E 
103.OE 
176.5W 
92,4W 
139,3E 
76, 5W 

142.7L 
177.3W 
HÜ.9W 

14 !,7t 
72.5« 
72,8W 

108,BE 
108,6W 
168.2(. 

176.5W 
176.0W 
14B.5W 
116.2W 

128.5E 

126.2W 
118.OW 
133.9E 
71.8W 

120.4E 
104.2W 
158.OE 
76.1W 
76.4W 
146.IE 
159,6E 
67.8W 
128.1L 

DEP 

163 
33 
33 
33 

163 
33 
33 
33 

644 
33 
3 3 

31 

33 

33 
33 
26 
33 
33 
3 3 

33 
117 

231 

33 
33 
25 
90 
61 
37 

193 
63 
59 
60 
'•3 
64 
164 
33 
182 
225 
33 
3T 

17 
140 
101 
14 

33 
33 
33 
14 

33 
284 

398 
33 
33 
33 

100 
136 
33 
33 

268 

MAG 

5.7 

6.5 

5,8 

MCGS MTOT Mb LOCATION 

4,9 5.36 4.84 VERACRUZ MEXICO 
4.6 4.98 4.60 5 BOLIVIA 
4.8 4.82 4.86 N IRAN 
4.8 4.5 7 4.50 N ATLANTIC CH.tA.N 
4.8 5.00 4.74 HONSHU 
3.8 3.47 4.15 COLOMBIA 
4.2 N ATLANTIC 
6.6 6.14 5.45 FOX 'IS 
4.3 3.54 3.75 FIJI 15 
4.7 5.32 5.00 TONGA IS 
5.0 5.66 6.16 la.RMAUEC IS 
4.6 5.30 4.80 S PERU 
4.1 5W GALAPAOOS 
4.8 5.82 6.17 KERMADtC IS 

3.93 4.00 NEW HEbRIOES 
4.3 NE HUNSHU 

6.13 4.70 INDIAN OCEAN 
4.1 N CALI^ COAST 

5.59 5.30 SANUWlCn Ij 
5,11 4.70 INDIAN uCLAN 

4.0 E HONSHU CUA5T 
3.8 4,93 4.86 NEW HEBRIDES 
4.3 4,73 4.50 BANDA StA 
4.2 TONGA IS 
3.9 4,37 3.90 TONGA IS 

4.52 5.00 NE NLW GUINEA 
4.80 4.55 UhF SUMATRA COA^T 
4.65 4.00 <tRMAL)tC li, 

4.2 4.70 4.40 CHIAPAS MEXICO 
4.1 HONSHU 
4.5 4.87 5.06 COLOMBIA 
4.5 6.46 4.96 E HONSHU COA£,T 
4.2 5.75 4.96 iCERMADEC IS 
4.2 ECUADUR CUA5T 
4,4 NEW BRITAIN 
6.4 6.48 5.88 CARIubLAI, -StA 
3.8 4.02 5.00 COLOMBIA 

3.24 3.60 5 JAVA COAST 
4,3 5.24 4.40 R»! VILLA GIGE Jo : j 
4,9 6.18 4.85 <URILE IS 
4,2 5.73 5.20 ANDREANOF IS 
4,0 4.82 4,70 TONGA !S 
4,6 5.08 4.73 ALASKA 
4.4 3.80 4.80 CALIFORNIA 
3.7 5.16 4.86 HALMAHERA 

3.30 4.60 LOCAL ANT 4.6 
5.6 3.82 4.46 OREGON COAST 
4.3 S CALIFORNIA 

4.3 •5.31 4.95 IRIAN 
3.5 S PERU 

4.58 4.40 KLORtS SEA 
4.3 4.64 4.10 GALAPAGOS IS 
6.1 6.66 5.73 SOLOMON li, 
4.6 5 CHILE COAST 
4.9 5.47 5.00 COLOMBIA 
4.5 KURILE IS 
4.6 6.27 4.83 E KAMCHATKA COAoT 
4.5 4.63 5.30 PERU-BOLIVIA 

4.30 4.20 TALAUÜ lb 

REG 
5 
8 

2^ 
J2 
19 

7 
32 

1 
13 
12 
12 
a 

44 

12 
14 
19 
3 3 
3 

10 
ii 
19 
14 
2 3 
12 
12 
16 
2M 

12 
5 

19 
b 

19 
I-.' 
Ö 

.t. 

1 
1 

<.'< 
•• 

19 
i 

12 
i 
3 

23 
8 
i 
i 

16 
a 

^4 

44 

16 
9 
8 

IV 
19 
0 

23 

A-4V 



Mü DA t 
ö 23 

23 
2^ 
2A 

?U 

2'« 
2^ 

8 24 
R 24 
fl 2'» 
8 2«. 
« ?<. 
H 2'« 
8 2S 
8 75 
8 2') 
8 25 
8 2S 
H 25 

2t> 
2 b 
26 

8 26 
8 26 

26 
26 
26 
26 
26 

8 26 
8 26 
8 '2 7 
8 27 
8 27 

3 27 
ö 2.• 
ö 21 
o   27 
8 27 
9 27 
S 2" 
8 2-' 
8 27 

IR 
16 
21 
23 

1 
2 
3 
3 
3 

10 
10 
12 
10 
13 
20 
21 
2 
•i 

6 
12 
n 
13 
17 
18 

1 
2 
2 

s 

8 
12 
12 
18 
23 

1 
2 

3 
) 
v 
7 

'.2 
16 
2." 
22 
23 

a 2ö 
a 28 
p 

B 
H 

c 
H 
'-. 
fc 

2*; 
2''' 
?3 
2t 
2r- 
2 «3 
,'~ 
2'; 
20 
2^ 

2 
■) 
7 

12 
15 
16 

1 
u 
b 
8 

15 
2 0 

MN 
A2 
28 
22 
■=.1 
1 1 

1 
15 
18 
10 
'»1 
r.0 

28 
'.7 
'.1 
2 0 
21 
1 I 
1H 
26 
Mt 
•,-\ 
1.1, 

\0 
28 
59 
/.o 

42 
'.5 
10 
45 
un 
32 
20 
21 
15 

2 3 
»2 

'.<1 
6 

56 
P. 

i.: 

2 
4C 
; 3 
<•: 
c>5 
32 
ft 8 
51 
5 7 
22 

Q 
53 
30 
5 7 
16 
43 

SEC 
34 
12 
10 
4 0 
58 
10 
4 0 

10 
15 
8 
n 
2H 
20 
M 
W 
12 
1'' 
'4 y 

n 
i 

4 6 

'• 
l'i 

") 
12 
46 
/. \ 
U' 

32 
28 
3U 
l'i 
38 
55 
51 
36 

32 
5.- 
3- 
5 7 
55 
l-1 

37 
55 
4 2 
13 
21 
5! 
12 
22 
6 

4 6 

6 
18 
4 8 
40 
31 
31 
3 6 
1'; 

LAT LONG 
52.5N 159.5E 
4.4S 134.9E 

28.6N 142.5C 
22.4.', 68.5W 
54,3S 5.2E 
55.9N 162.IE 
4U.8N 112.OW 
30. /G 1/8.2W 
19.3N 10B.8W 
36.ON 117.6W 
17,3'., 178.2W 
"il .ON 1 n,i*\ 
34.2N 116.4W 
31.4N 116.4W 
4'.,ON 151.7L 
4H,;N I40*81. 
45.2N I51.3E 
38.')N 38.41 
1 /.'''. I '8.RW 
I /.')', l r8.HW 
I ?•'•£, I 78.7W 
15.60 173.1W 
52.5N 172.5W 
14.4N 91.IM 
26.30 178.81 
19.30 1 /5.4W 
\l,lr, l /8,8W 
6.8r. 105.6f 

51.6N 157.OE 
22.70 171.7L 
32.'N 137.7L 
19.8N 155.6M 
7.70 127,IL 

31.6N 1 16,2M' 
I ?.5N 02.6W 
72.9N 

45.9S 
.4L 

75.3W 
11.20 165.7r 
4'i.lN 127.5W 
5.50 
17,70 

149.3L 
70.1W 

IC.OS 161.3k 
18.3N 146.4E 
40.2N 145.2E 
16.IN 06.9W 
40.9N 1 1 I.9M 
16.3N 96.9W 
12.CN  87.2W 

61.9:-, 164.5E 
28.""N 141.0t 
39.10  oi.SW 
2.ON 123.4E 
6.7N 72,9W 

21.')N 145.5t 
39.6N  74.2E 
7.10 81.6W 
15.50 172.9W 
R.7S 108.6r 
23.30  66.3W 

DLP 
67 
95 
45 
66 
28 
110 
3 3 
42 
33 
2 5 
36 
n 
14 
14 
3 3 

134 
3 3 
n 

565 
6 10 
540 
3 3 
80 
3 3 

546 
83 

5/5 
3 3 
105 
43 
349 

5 
151 
14 

180 
33 
33 
33 
33 

162 
188 
92 
78 
55 
3ö 
J3 

33 
115 
33 
33 
96 
3 3 
43 
170 
130 
31 
23 
33 
33 

2 39 

MAG 

5.1 
6.3 

2.2 7 3 
5.0 7 4 
4,93 
5,58 
5,10 
6,90 
5.49 

6.3 
6.8 

MTOT Mb   LOCATION 
5.63 5.40 E KAMCHATKA COAjT 
4.20 4.70 IRIAN 
4.14 4.20 bONIN 10 
4.82 4.20 N CHIL1: 
5.08 4.90 bOUVLT 10 

t KAMCHATKA 
N UTAH 

5.26 4.95 r.LRMAUU 1L 
2.64 3.55   JALIOC'J   MEXICO 
2.83 4.30   CAUFOHNIA 
5.16   4.85   E   NEW   2tALAf4u 

KAT    10 
00   0   CALIFORNIA 
90   i'AJA   CALIFORNIA 
80   KURILL    10 
5b   OLA   uF   OKriOTj^. 
10   r.ORILE    10 
66   CINTRAL   TüRr.LY 
56   MJI    !0   REGION 
00   •■ !JI    10 

FIJI    10 
4.59   4.60   TONGA   10 
4,77   4,33   ANiyRLAf.vjF    10 

GjATEMALA 

25   V Ul    10 
10   TONGA   10 
61 ' Ul    10 
7 5   Jt /A 
60 t riAMCHATl.A CÜAOI 
30 LOYALTY 10 
0 5 0 oF irj.'^O"«- 
90 •<A«(AI ! 
62 uANDA OLA 
20 oAJA C/LlFOP:. 1 A 

THl APAO ML^ I '.0 
■»,1fr 4,5 0 ARCTIC OCLAN 
5,4< «..50 0 CHILE COAST 
7.30 3.10 SANTA CRLH! IJ 
3.27 3.63 OFF uKLuON CoAjl 
2.51 4.30 NEw bR!TAIN 

0 PERü 
3.21 4.05 OOLOMON IJ 
4.31 4.63 MARIANA 10 
4.95 4.62 E OF HCNSrtU 
3.91 3.30 OAXACA MEXICO 

N JT An 
4.57 4.10 UAxAtA MLXI'.U 

NICARAGOA 
3.93 5.00 LOCAL ANI 2.b 
5.16 4.20 ÖALLtNY \J 

5.1  4.91 4.60 uONIN IS 
4.7  4.56 4.16 W OF CHILE 

5.46 5.07 M CELEbLO 
3.9  7.84 4.''0 lOLCMDlA 
4.6  4,95 4.<.5 MARIANA ij 
5.5 6.31 5.56 0 ! NU 1 AC.G CHINA 
6,1 Of F PERU COAL>T 
4.9  4.88 4.70 TONGA 10 
5.1  5.5C 5.14 0 JAVA COAOT 
4.6 4.65 4.75 ARGENTINA 

MCGO 
4.1 
5.2 
4.6 
4.7 

4.0 
3.5 
4.6 
4.0 
3.7 

4.0 

4.5 
4,1 
4,7 
4,6 
4,H 
6.1 
3.6 
3.6 
4,2 
4,5 
3,8 
4,4 
4,5 
4,6 
5,1 
4,7 
4,5 
4,2 
4,4 
4,4 

<.,<• 
3,6 
4,7 

5.3 
4.2 
4.2 
4.2 
4.2 
4.5 
4.1 
4.8 
4.3 
3.4 
3.9 
4.2 

5.69 5 
5.70 5 
4,92 4 
4,08 4 
5,00 4 
4,38 4 
3,92 4 
4,2 2 3 
5,06 4 
2,68 4 

REG 

19 
16 
18 
8 

32 
IV 
34 

12 
5 
3 

4 3 

1 
3 
4 

19 
46 
IV 

\£ 
12 
U 
■u 

: 
V 

12 
12 
: 3 

<•' 

i- 
;o 
a 
d" 

3 

* 

•i 
1- 
3 

b 
15 
1« 
19 
5 

5 

0 
O 

45 
18 
1.3 

23 
r 

10 

«48 

B 
12 
2 4 

d 

A-48 



MO DA HR MN 5EC LAT LONG DtP 

8 30 4 ^6 25 44.8N 80.IE 33 

R 3 0 7 16 h 71.6N 4.7M 33 

8 30 13 bl 52 23.45 175.4W 33 

8 31 8 17 53 ii 

S 31 10 30 30 15.95 74.4W 53 

fl 31 1? W 11 28.2N 129.3E 33 

H 31 13 8 46 11.9N 87.OW 48 

8 31 16 29 52 47.5N 143.6C IQ 

8 31 16 31 12 36.6N 121.8W 15 

H •M 16 53 45 2.ON 127.5E ^0 

8 3 1 21 26 o 21.55 179.2W 543 

MAG  MCGS MTOT Mü   LOCATION REG 
4.9  5.11 ^.76 CHINA-X.AZAICH US5R 27 

4.01 4.40 JAN MAYtN IS 4 
5.29 4.98 TONGA IS 12 
4.13 5.10 LOCAL ANT 3.3 8 
2.76 4.20 S PERU 8 
6.07 4.70 RYUKYU IS 20 
5.05 4.96 W NICARAGUA COAST 6 

SAKHALIN IS '»I 
2.59 4.15 CALIFORNIA 3 
5.73 5.10 HALKAHERA 23 

4.B  5.04 4.65 FIJI IS 12 

4.2 
4.9 

4.1 
4.6 
4.9 
4.7 

MO DA HR MN SEC LAT   LONG DEP 

9 1  1 34 34 33.9N  74.5E 33 
0 1  6 47 24 31.7N 141.01. 33 
0 1 11 11 1A 5.4N  82.4W 61 

9 1 11 30 31 40.6S  83.8W 33 

9 1 15 23 57 50.2N 129.4E 33 

9 1 18 59 41 33 

9 I 22 57 34 11.3N  85.5W 120 

9 1 23 28  8 1.0N  28.4W 33 

9 1 23 43  3 33 
0 2  1 34 32 33.9N  74.7E 33 

9 2  2 27 14 24.3N 106.6W 33 

9 2  3 46 15 49.5N 128.3W 33 

9 2  4 10 18 14.IS  76.4W 41 

0 2  6 52 11 40.3N 145.3E 33 
0 ?  8  3 21 52.5N 169.2W 33 

9 2 11 44 45.4N 150.9E 33 

1 2 13  2  7 18.2S  62.6W 33 
0 2 13 10 43 26.2N 109.5W 33 
p 2 13 20 29.IN 109.3W 3 3 

9 2 13 27 38 50.5N 129.4W 33 

9 2 13 30  4 50.4N 129.1W 3? 

9 2 13 40 58 25.7N 109.7W 33 

9 2 14 10 44 25.7N 109.5W 33 
0 2 16 42 53 6.OS 154.BE 321 

9 2 17 40 15 39.6N 110.2W 33 
0 2 1"  3 23 20.7S 175.1W 33 

9 2 19 34 40 41.ON 141.9L 33 

9 2 22 11 57 33 

9 2 22 25 52 26.2N  90.OE 220 
9 2 22 37 22 37.9S 179.5W 33 
9 2 23 45 45.4N 150.8E 33 

9 2  1 53 21 44.8N 150.9E 59 

9 2  3 49 42 60.3S 152.OE 33 

9 3  4 57 57 45.ON 151.OE 33 
9 3  5  3 18 36.ON 140.7E 33 

9 3  5 29 40 45.4N 150.9E 33 

9 3  6 12  9 51.9N 173.5W 50 

9 3  9 13 33 62.HN  25.2W 33 

9 3 12 59 52 61.9N 150.4W 116 

9 3 18 37 43 6.9N  73.1W 143 
g 3 19 31 17 50.8N 133.5W 33 

9 3 23 28 25 16.8S 177.2W 33 

9 4  3    51 29.3N 127.5E 253 

MAG MCGS MTOT MB 
4.43 3.90 1 

4.1 
4.6 
4.2 ( 

4*1 4.67 3.80 
3.73 4.60 

4.4 4.41 4.22 

4.5 
3.39 4.60 

5.1 5.19 4.67 
4.1 3.54 4.7 5 
3.7 
4.5 5.03 4.65 
4.4 
4.4 4.57 4.20 
4.5 5.23 4.96 
4.5 5.32 5.20 
4.0 

4.6 4.71 4.62 
4.4 5.01 5.50 
4.1 3.98 5.00 
4.6 4.65 4.70 
4.2 5.52 4.50 
4.1 
4.5 
4.4 

3.41 4.50 
4.00 4.00 
5.33 4.90 

4.9 5.30 4.91 
4.1 

4.3  4.90 4.60 

4.5 
4.7 
4.9 
4.0 
4.4 
3.9 
4.6 
4.4 

5.31 
5.00 
4.86 

5.06 
4.65 
4.70 

4.92 4.71 

,14 
.67 

4.75 
4.50 

LOCATION RE9 
N INDIA *' 
HONSHU 19 
PANAMA 6 

OFF S CHILE 9 
VANCOUVtR IS RLGION 2 
LOCAL CHO 9.6 25 
NICARAGUA 6 
N ATLANTIC 32 
LOCAL ANT 3.3 « 
N INDIA 47 
GULF OF CALIFORNIA 4 
VANCOUVER IS 2 
S PERU Ö 
E HONSHU COAST 19 
FOX IS 1 
K.URILE IS 19 
UOLIVIA 8 
MEXICO COAST 4 
SONOKA ML XI CO 34 
VANCOUVtR IS 2 
VANCOUVtR IS 2 
GULF OF CALIFORNIA 4 
GULF OF CALIFORNIA 4 
SOLOMON IS 15 
E UTAH 34 
TONGA IS 12 
HONSHU 19 
LOCAL CHG 8.6 25 
ASS/'M INDIA £b 
NCWTH IS COAST 11 
K.URILt IS 19 
KURILE IS 19 
UALLENY IS ^5 
KURILE IS 19 
E HONSHU 19 
KURILt IS 19 
ANURLANuF IS 1 
ICELANÜ RLGI'JN 32 
K.ENAI PENINSULA 1 
COLOMBIA 7 
QUEEN CHARLOTTE IS 2 
FIJI IS 13 
E CHINA SLA 20 
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MO 
9 
9 
9 
9 
9 
9 

9 
9 
V 
9 
9 
9 
'J 

• ; 

) 

9 
'3 

■: 

o 

9 

■1 

•j 

i 

■i 

■'. 

n 

DA 

I* 

b 
5 
b 

s 

■.> 

MR 

3 
b 

8 

10 

12 

13 

lb 

16 

21 

21 

10 

1 1 

11 

1 1 
23 

1 

1 
b 

f. 

a 

ii 
13 

1'« 
1 v 

.,'.' 

?C 
.?c 
;•.' 

i 

B 

B 
>• 
H 

!'■ 

1 u 

lr- 

MN 
29 
6 

37 
3 5 

<tl 

32 

^2 
36 

20 
41 

1 
bb 
'•2 
36 
44 
1 1 
43 
«•O 

46 
?9 

10 
!'- 
b« 
b7 
4C 
i.U 

i 

■J 1 

b 7 

!•> 

16 
21 

9 

13 

.'f: 

'. T 

'.'. 
u ■ 

44 
■■.'. 

SEC 

55 
47 
40 
3b 
17 
12 
14 
28 
19 

1 
40 
59 
42 
32 
36 
8 
b 

4 b 

!3 
54 
5? 
26 
■\n 

39 
42 
'•? 

LAT   LONG 

52,IN 175,2W 
36.IN 
36.3N 
7.9N 

5.3t 
b.lE 

82.7W 

n 
i ' 

i 

'. 7 

'•1 
28 
T ? 

1 C 

l 

h 
22 

?'< 
19 

2 4b 

b 18 

2 6 

'4H 

4 6 

37 

4 3.[>N 128.6W 
71.4N 73.3W 

.95 145.7E 
24,IN 96.0t 
71.bN 
71.6N 

17.8S 
18.05 
bO.-'N 
43.3N 
36. ON 
18.6N 
19.35 
7 1.bN 
10.95 
36.4N 
6.IN 

24,0r5 
55,45 
2.2N 

56 15.25 
2"* 11.8N 
46 50,IN 

5 3 , "»N 
3'- 44, 3N 
5 5 36. 4N 

3B 21.55 
t j b.o^ 
4C 4p.4N 

36 i8.';r. 
2' P.35 
35 13.2'. 
b" 11./'. 

'. 54. ON 
&2 7.IS 
b1; 22.05 
1 1 22.75 
2" ■».o'-. 
26 26.75 
tT 2'.3M 
•>o ? •>.,'.■ 

J: 1 « . 1 '. 
3*? 12.?N 
26 23.75 

19.6N 
2 1.95 

72.8W 
73.5W 

178,5W 
168,IE 
:29.iw 

Ö,OL 
5,7C 

106,8W 
176,9W 
7-',0W 

164,BE 
13C,6C 
126,2r 
:79,9L 
I 2ö,4W 
8 3,2W 

167,9E 
138,5C 
l?9,5w 
165,6* 
114,7W 
130.6E 
174,6* 
12'i.«L 
I5Ö.8E 
I ■'4,9W 
1 17,5!" 
122,lt 

13.6 A- 

!6U.3r 
148.IE 
I 7 9.6A■ 

6 •> • 1 A 

130.4r 
178.OW 
i4i.5(: 
! 7'-.0,A 

l /1).4A 

H7.9W 
1 rj.lL 
1 7H.3W 
! " '• . ': >. 
1 '■',''•*■ 
109.4W 
1 /4.6W 
I 79.8E 

22.' 
4.4: 

49. 8N 
152.7! 
130.OW 

DEP 

33 
38 
33 
33 
33 
33 
33 

148 
33 
33 
33 

558 
33 
33 

33 
33 
66 
33 
33 
33 
4 7 

500 
33 
33 

231 
33 
31 
3 3 

33 
3 3 

33 
169 
33 

131 
81 

256 
33 

1 10 
64 

55« 
I 6C 

33 

263 

50 

57 
••20 

31 

282 
573 
33 

33 
5b0 
■Jur 

3 3 

MAG 

b.4 

6.3 

5.8 

6.0 

b.8 

6.2 

5.9 

MCGS MTOT Mb 
4.1 
5.2  b.52 4.87 
4.4 
4.1 
4.0 
5.9 
5.5 
b.G 
4.1 
4.4 

4.6 
4.4 
4.2 

4.0 
4.3 
4.2 
4.4 
4,2 
5,4 
4,6 
5,2 
4.4 
4.8 

4.8 
4.4 
b.O 
4.1 
5.3 
5.1 
5.2 
5.2 
4.4 

5.4 
4.8 

4.0 
4.6 
4.1 
4.9 
5.3 

4.6 
4.3 
4.7 

4,4 

5,7 
4,2 

.52 4. 

.36 4. 

.62 5. 

.01 5. 

.99 4. 

.27 4. 

.50 4. 

.81 4. 

.84 5. 

.42 4. 

.14 3. 

.53 3. 

.99 3. 

.78 4. 

.15 4. 

.17 4. 

.95 5. 

.47 5. 

.03 5. 

.12 4. 

.92 4. 

.01 4. 

.98 4. 

.62 4. 

.53 4. 

.98 5. 

.68 5. 

.16 4. 

.86 5. 

.59 4. 

.98 4. 

.'.■5 b. 

.88 5. 

.14 4. 

.73 4. 

.39 4. 

.06 4. 

.31 4. 

.52 '•. 

.82 4. 

.67 5. 

.13 4, 

• '. t. 4. 

.75 5. 

.92 b. 
»^■> ■■. 

,12 '• • 
.20 5, 
.35 4. 

.43 
• 

4. 

60 

29 
00 
5 b 
10 
3b 
90 
20 
33 
96 

70 
b6 
48 
66 
53 
17 
05 
'•3 
9b 
68 
20 

82 
30 
87 

IC 
2b 
8 7 
2b 

90 
72 

07 
24 
8b 
70 
6C 
80 
43 
34 
94 
20 

6 t 
7 6 
06 
4 b 

4 4 

30 
92 

LOCATION 
AMDREANOF IS 
ALGERIA (.UA5T 
ALGERIA CüA5T 
S KANAKA CUAJl 
UFF OREGON COAjT 
E bAFFIN 15 COA^T 
ADMIRALTY 15 RLOIoN 
N •-JURMA 
oAf-F IN 15 
L (»AFFIN 15 
LOCAL ANT 4.1 
FIJI 15 
NEW Ht liKIi^ES 15 
VANCUJVI.R 15 
MLD1 TLMAMLAN 
ALGERIA CuA5T 
OFF JALI5CO ML/. ICu 
TONGA IJ 

L uF bAFFIN !5 
50LOMOf. IS 
^EA OF JAPAN 
.jt   MINDANAO -uAjI 
rCi.NMADL': IS 
J PACIFK üCuAN 
5 OF PANAMA 
LCCAL AI\L'3.b 
NEA HEL'RIÜES 
MAR 1 ANA I5 
VANCOUVER IS 
FC'X 15 
CENTRAL 1DAH; 
uFF t 5 KOREA CuA5r 
TONGA 15 
bANUA 5L''« 
KüRILt 15 
TONGA 15 
5Jv.BAwA 
FLOHL5 5EA 
A3CLN5ION 15 
KAMCHATKA 
L NE* GUINEA COA_l 
F : Jl 15 
ARGt M INA 
CLRAM 5EA 
TONGA 15 
tC'MN lO 
•.ERMADLC : .- 
riJi 15 
EL SALVAU'UR 
1 \.\  :5 
M J! ! ^ 
5L Of EA5TEr> :o 
KERMAUL''. IS 
JALI5CÜ MEXI'O C^/-5T 

L'-IMALM J Of 
FIJI  15 
N! W BR1 TAIN 

REG 

1 
31 

- i 

6 

42 

16 
<;5 
Hi 

4c 

0 

13 
14 

t- 

3 i 

ii 
t 

i< 
4<: 

15 
41 
22 
12 
•o 
s 
o 

14 
1 ! 

41 

U 

2 3 

1/ 

\l 
2 4 

38 

16 
«•. 

a 

23 
i'i 
lö 

\i 
:t 

ü 

12 
12 

12 

r 
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MU DA HR MN SEC LAI LONG DEP  MAG  MCGS MTOT MB   LOCATION REG 
i 0 10 A5 20 44.4N 114.6W 33 4,1 CLNTRAI  :5/i'C 34 

0 Q 12 21 20 12.3N 141.3E 76 4.6 4.59 4.7 8 MARIANA ij 1 I 

') ■) 12 ')2 \b 14.7.S 167.4fc 182 4.4 4.89 4.76 NEW HEbHIDES 11 1 '• 

4 9 17 b8 33 23.bS 180.Ob bl2 4.8 5.08 5.06 HJI IS 12 

9 9 18 '3Ü 47 43.9N 113.3W 33 CtNTRAL IUAHÜ 34 

i) O 19  7 19 44.3N 1 14.6W 33 3.8 CENTRAL lUAH'J 34 

•) 0 19 10 37 44.4N 114.8W 33 4,1 CENTRAL IDAHO 34 

9 Q 21 11  6 31.75 178.4W 33 4.5 6.14 5.40 KERMADEC IS 12 
9 O 2 1 4 1 44 31.3N 72.IE 33 4.7 4.00 4.40 PAKISTAN 47 

9 10 I  9 47 14.OS 166.2b 64 4.6 4.99 4.93 NEW HEÜR1UES IS 14 

9 10 2 1 / U 43.3N 114.7W 33 4.3 CENTRAL IUIAHC 34 

9 1Ü 3 33 2b 44.4N 114.7W 33 4.1 CENTRAL IDAHO 34 

') 10 5 31  3 23.6S 1 /8.9E 268 4.b 4.07 4.90 HIJI IS 12 
i) 1Ü 6 2b 14 23.OS 179.8b b20 4.8 5.07 4.87 hIJI IS 12 

9 1U 7 36  9 14.65 73.6W 176 4.0 2.72 3.90 S PERU Ö 

9 10 11 29 33 59.3N 151.6W 30 4.2 KENAI PENINSULA 1 
0 10 13  9 13 36.IN 27.3E 50 4.5 3.81 4.13 DODECANLSb IS 6 

9 10 14 13 12 .IN 123.2E 160 4.72 4.00 N CELEBES 23 

9 10 17  1  7 53.8N 159.9W 33 5.0 5.24 4.80 ALASKA PbNINbULA 1 

9 10 18  3 31 55.2N 157.1W 3 3 4.1 ALASKA PbMNSULA I 

9 10 19 14 27 19.05 17b.8E 33 5.3 5.00 4.76 TUNGA IS 12 
0 10 19 40  fl 28."N 104.OW ?3 4.2 4.56 4.30 CHIHUAHUA MEXICO 34 

9 10 ?3 56 26 3.45 131.4E 64 4.8 5.87 5.13 CERAM REGION 23 

9 11 00 12 30 44.3N 114.7W 33 4.4 CENTRAL IDAHÜ 34 

•■> 1 i CO 5? 59 12.3N 59.5W 33 4.2 WINDWARD IS 7 

9 11 53 12 4.IS lbl.8L 205 4.5 5.55 5.10 NEW BRIIAIN 15 

9 11 2  8 45 44.3N 114.7W 15 4.9 4.29 4.6b CbNIKAL IDAMV^ J4 

9 11 2 25  .' 44.3N 114.8W 33 3.6 CbNTKAL  ImAHU 34 

> 11 2 31 42 44.4N 114.7W fi 4.2 i-LMKAL IDAHO J4 

9 11 3 20  8 33 3.35 4.60 LOCAL IST 4.2 3C 

9 11 3 45 36 44.4N 114.8W 33 4.1 CENTRAL IDAHO 34 

9 11 3 55 40 44.4N 114.RW 33 CENTRAL IDAhu j- 

9 11 6  4 28 38.9N 1 18.1W 33 W NEVAi/A j 

9 11 6 31 55 19.OS 169.3L 245 4.5 4.32 4.b6 NL* ilLUniuLw x ~> > i 

9 11 8 59 38 3.55 131.2E 33 5.7 5.73 b.^O L ^LAA.'. 23 

9 11 9 42  7 44.3N 114.BW 33 4..J LLitliv/o.  1 bfArtl i4 

9 11 9 49  6 16.8N 95.1W 129 i.b 3.25 4.3^ wAXA^A .'••.LXICu 5 

9 11 11 45 38 18.bS 177.8W 611 3.7 n . ' i -.30 f- IJI IS ic 

9 11 11 59 4 1 33.2N 1 11.7W 33 4.1 3.77 3.90 ARIZONA i>. 

9 11 12 29 31 44.3N 1 14.7M 33 3.8 CENTRAL IDAi-iu i* 

9 11 lb 11 16 >.oS 12/.4L 209 4.42 4.30 E CbKA.-i JLA C  J 

/ 11 I» ^1 53 4 4 • £ N 1 iM.ew 3 3 3.8 CLN I i\Ai.  i i^Mfo J4 

/ 1 1 lo 24 >; H"». j-. 1 14.7W 33 4.1 «.L<\Ti\A«_  iwAflw 34 

/ 1 i iO .>'♦ bo 44.5N 114.ew 33 3.5 CLNTKAL I I/AHU 34 

< i i i.2 20 27 33.15 178.2W 2". 4.9 j.26 4.ÖC S OF KERMADEC IS 12 

.' ! 1 23 40 5? 40.8N 112.Ow 33 3.8 N UTAH 34 

9 1? 2 28 53 22.05 67.6*' 160 •4.5 4.29 4.90 CHILE-BOLIVIA BOK^EK b 

9 \?. 3 11 54 22. 5S 17C.VL 54 4.9 5.36 5.06 LOYALTY |j 14 

9 \7 } ^6 1« 1 i . "J J I6h.5i OO 4.4 4.67 4.76 SANTA CKJ/. iu 

'> \<. O 2.)  3J <«4.i:iN 114.8W 33 4.4 3.58 4.62 CENTRAL IuAHo 34 

'r \s. o 53  i 4H.2N 114.5W 33 4.1 CENTRAL IUAHU 34 

■'l 1/ / 2b  2 51.6N 177.4E 4 0 4.4 RAT IS 1 

1 12 8  I 23 44. 4N 114.7W 33 4.3 CENTRAL lUAHo 34 

9 12 8 18 b8 34.9N 32.2b bb  b • o  5.0 4.97 3.90 CYPRUS 3u 

9 12 9  111 44.3N 114.8W 33 3.6 CENTRAL IDAHO 34 

9 12 9 19  7 44.3N 1Ib.OW 33 3.7 CENTRAL IDAHÜ 34 

9 12 9 bV 4 5 4/.ON lb2.bt 60 4.3 KUKILL 1J IV 

9 12 1112  3 8.2:) 164.4b 33 4.2 3.94 4.00 SANTA i.RuZ lo lb 

9 12 11 16 49 44.4N 114.7W 33 4.3 CENTRAL IDAHO 34 

9 12 12 28 2b 44.4N 114.8W 33 4.2 CLNTRAL IDAHO 34 
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MO DA   HR MN SfC LA! LONG DEP      MAG      MCGS MTOT MB L0CA1ION RtG 
y 12    13 10 18 7.7N 3b.9W 33 5.0 5.15 4.93 N   ATLANTR   UCtAN 32 
9 \2    I* 10 b8 19,OS 17b.9h 3 3 4.6 4.74 MJl    13 13 
0 I?   , 

-> n H 44. 4N 114.HW 3 3 4.0 CtNIKAL    1UAHÜ 34 
u 1   ! 7 '.h 36 13.bO 16b.4t 38 4.4 3.94 4.00 3ANTA   Ckj/    1 j 1b '-• 13    1 - 7 i'i 12.b3 167.3C 83 4.5 4,27 4.30 3ANTA   cKuZ    13 IM . 

> i J  : >- 51 ■j r 29.IN 105.6M 33 4.7 4.50 4.35 CrllHUAdjA   MLXlCvj 3M 
i) 13    1 J 43 14 Mb.üN 111.6W 3 3 3W   MONTANA 3M 
9 n  18 lb b4 49. 6 f. l 1 /.?E 33 M . 37 4 . MO 3   AUJlkAUA 3 J 0 13   ?1 10 bfa 33.3S 1 /b.iw 33 5.1 b.49 5.00 KEHMAUEC    ij ; i 
9 n ?3 ? 7 5 3. ON 175.0W 2 20 4.9 b.26 4.95 ANüKitANüF    13 1 
9 1 3   . 3 i i 3 ) 31.3i. 1 79. 3w 1b 4.7 5.06 4.70 KtRMAÜtC    13 \i 

y 1 '   , 1 
c; / 37 21.M;, 169.;t 33 LOrALIY    13 IM 

9 IM 1-5- Mb J.ti 131.2E 33 4.4 5.16 4.82 CEHAM   ktGlON 16 
9 1H 1« 3 3 3.6S 131.2E 33 5.a 5.56 5.13 CLHAM   RtGluN 16 
•J 1^ 38 3 31.33 179.1* 33 ».i 6.06 5.23 K.tKMAUtC   13 \l 
9 ;«. c 1 3 Ml 2<;.CN 121.3t vO 5.0 5.20 4.94 3   FOKMUJA 21 
■5 it \ Sl IM 3^,»N 1 18.6* 14 4.8 3.70 4.80 3   CALIKORNIA   COAoT 3 
9 l*. 3 5^ 1 7 31.4S 1 79.0*« 33      6. 2      4.9 5.92 5.10 KLKMAütC    13 U' 
9 u e> M 11 4M.3N 114.9W 33 3.7 CENTRAL    ll>AHO 34 
•y I-. & -' Ib -<<«.MN 114.7* J3 3.6 CENTRAL   IL/AMLI 3M ) u 5 <*(> M w 14.6S 166.6t. 70 NtW   ritür(llyt3 IM 
9 1'. 6 Mb 3 42.2N 142,3t 50 4.3 4.67 4.MO 3   riOKKAIOU   COA3T 19 
•i 1'. .' 17 18 19.ON 143.OE 610      b. 2      5.0 5.54 4.90 MARI ANA    13 18 .• ;•• J iü 4/ £b.aN 142.6t 43 4.5 4.78 4.b5 VOLCANO lo 
1 i«. Q M » S/ lb. ON 91.OW 130 4.1 OOATLMALA b 
y U    1 u f. ia 36.IN 137.3E 66 4.3 MÜN3HU \i 

-> i't  i 1 /.ft iß 2^.13 68. ?W 33 4.4 UOLIVIA-CMILL 8 ') 1-«    ! <: ^ c i- 3b. oN 1 18.1W 14 4.2 CALlr ORN1A 3 
> • '•        I V !'• '.-b 1 '..73 166.ML 34 4.3 4.18 4.50 3ANTA   CKo2    13 IM , 
7 !'•  : 3 i1: )i 13.7b 166.3L 20 4.7 4.81 M,b0 NLW   ntbKlL.t3    13 IM 
9 i'i   ; b 5B •• 44. 2N 1 IM.6« 33 4.3 3.82 4.90 IüAMU 34 
•< i''   i t 6 •• .• 4M.3N 1 1M.7W J3 3.9 IüAMO JM 

V N   . c :o 32 '.•>»b\. 126.7* 33 4.9 5.50 4.85 lt   PAC II- Iv.   O\.LAIN 39 
* 

■/ i ••  i '- ?s ! 5 MM,3N 1 I'>.7A' 33 4.3 lOAHu 3M 
', i •*•    1 (. Vi '. '. MM...N 1 14.7W 33 4.0 IDAHO AM 
•- . *    ] (. '.'. M M . 4 N 1  1M.7W 33 3.9 IDAHO 3M 
i i    *        \ .• 16 : l MM,</1\ i   IM.ÖA - 3 3.8 lUAnu 3M 

/ I"       1 1 t) 1 lw MM.b.\ liM.7W 3 3 4.U lÜAhu 3M 

7 1'.       1 t 48 •JO MM, JN 114.7W 33 3.8 IDAHO 3M 
9 i'<  ; r, 

H<, i6 3o,/N 121.ÖW ib 5.4 CALIrORNlA 3 
-) ;-.  ; Z ^ft * 36, 7N 12/.0W 1b 4.? CALIFORNIA 3 
'.• V: »U b'i 1 w , 3:. 165.6L M3      7. 2      6.3 6.90 o.02 .jANIA   CRO^    13 39 
* Vi '. ^1 2 M ^ , M ', 167.Ot 3 3 5.0 4.92 5.15 3ANTA   CROZ    13 15 

-< \ *- .' / c 32, C-: 178.7« 3 3 4.7 KLhMAJLL 12 
■t 1 5 U ?/ 5 •Jb,t5. 14 0 . li ri 3 3 4.M 5.M2 b.uO j   MACIri«.    w«.LAi% M  J 

i . "J • « '.. 22 1 w , <.' w 1O5.3L .il M.b 4.19 4.10 jAMA   (.KJ<:    i i> IM 

• i '. i »5 J\J '• 4 , '. N 1 1M.6W j.' 3.9 i ulAHU JM 

• i   . 't 
• (. ^ t 1 - . 2 J, '■ b b . M t ,:v. 4.7 3.53 3.9 0 3ANIA   CKOt    i^ .'   • 

• t      - •j *•»-. 44 i w , 1.. 16b.bfc y. M.1» 4.Mb 4.50 3ANIA   Cnoi    !J IM 

i (4 n-, 7 b,7:. 14b»7t 0 ". M.7 4.94 5.00 Nt    .NtW   GoiNtA 16 
T l4! ■; -.1 ! . 3 i, M ; 1 7'y. 3* J i 4.6 b.62 4.40 ^tRMAOtC    \h 1 c 

• \   ) V ■< 1 ■-.'v. 1 (ib.ML 36 M.5 M.dO 4.5 3 jAN!A   tKOi    i j 14 
' • V r ?a •      ■   £    M 106.bL 3 3 5.0 M,98 4 . ö 0 JAVA <.'> 

'/ 1 *J j '* fc 3 3v. 'N 1 1 / . ä rt 15 CALit ORNIA i 
* ' i 

J ',' • 4ß i ',13 173.9t 3 3 4.8 5,2 b 4,90 (IJI     I^ 13 * 
> 1 M-, 1 *• • ~J'J i6'j, IL 30 4.3 4.15 4.2 b ..AN TA   C.i<u<:    IJ IM 
t 1 *. '- • • M '. • '» N 1 1M,HW 3 3 4.1 i OAhJ IM 
9 1^: 19 1'. 1   1 44,2N 114,BW 33 3.7 IDAHO 34 

9 1^3 ?0 ?9 bO 2b,?N 141.OE 33 4.3 VOLCANO    13 18 

9 1b ?3 n 56 33 4,70 5.IG LOCAL   ARt   6.0 Ö 
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I 

1 

MO DA HR MN SEC LAT   LONG DEP 
9 15 22  3 50 63.2N 152.OW 122 
9 16 6 51 22.4N 120.5E 33 
9 16 1 A9 1A 1Ü.2S 165.3E 33 
9 16 6 19 46 33 
9 16 6 36 56 49.6N 149.9E 430 
9 16 9 <n 55 55.ON 166.OE 33- 
9 16 12  6 16 44.2N 114.7W 33 
9 16 15 11 52 52.ÖN 171.OW 140 
9 16 16 14 45 78.6N   6.7E 33 
9 16 16 36 32 13.4S 166.6E 28 
9 16 17 15 34 43.2N 126.BW 33 
9 16 20  5 22 13.4S 166.5E 28 
9 17 22 59 50.2N 129.3W 33 
9 17 43 33 25.15  67.4W 33 
9' 17 2 22 49 15.35  72.6W 143 
9 17 3 48 10 12.6N  87.1W 144 
9 17 5 36 17 44.3N 114.8W 33 
9 17 5 54 34 10.65  7b.2W 61 
9 17 7 34 39 1.55  77.9W 178 
9 17 12 22 57 44.4N 114.7W 33 
9 17 19 20  8 10.15 165.3E 17 
9 17 19 57 40 10.15 165.OE 36 
9 17 20    57 9.95 164.7E 33 
9 17 20 32 58 43.45  74.7W 33 
9 17 21 13 28 6.75 105.3E 33 
9 17 22 28 30 10.25 165.IE 33 
9 17 22 33 50 lü.OS 164.9E 33 
9 17 2 3 50 54 10.65 165.3E 73 
9 18 00 16  8 44.3N 114.8W 33 
9 IB 1 16 53 10.15 165.IE 33 
9 ie 1 55 46 10.75 165.IE 28 
9 IP 4    24 10.25 165.2E 3? 
9 18 4 45  8 44.9N 111.6W 33 
9 18 8  2 21 10.35 165.6E 33 
9 18 9 14 36 U.BS 167.4E 119 
9 18 15 42  3 38.5N  57.2E 3 3 

9 18 16 58 12 40.9N  29.2E 33 
9 18 17 18  1 3.35 139.9E 90 
9 18 20 37 52 3.85 134.7E 32 
9 18 21  3 53 44.4N 11'..H« 33 
9 18 22 31 23 69.3N  6 7.8W 33 
9 19 6 42 2.65  78.OW 33 
9 19 3  2  8 4^.5N 114.7W 33 
9 19 4  Ö 17 33 
9 1° 5 54  8 22.55  67.5W 233 
9 19 8 59 41 22.05 179.6W 563 
9 1° 1 1 44.3N 1 14.9W 33 
9 19 16 31 15 31.ON  66.8E 37 
9 19 16 49 30 47.IN  27.4W 33 
9 1° lö fc5 58 19.75 177.7W 536 
9 19 19 29 17 15.20 167.6E 161 
9 1° 21 10 18 18.15  69.3W 174 
9 1° 2 3 57 5P. Ü.2S 124.OE 122 
o 20 ?   21 21 17.4S  69,6W 154 
9 ^J 3  3 33 76.5N   ?.9E 33 
9 <:3 4    36 11.35  77.6W 33 
9 20 7 25 12 21.bS  68.3W 125 
9 ^j 11 09 39 44.3N 114.6W 33 
9 20 11 41 22 z^.^M 114. 7W 33 
9 20 14 41 23 21.55  68.OW 155 

MAG 

6.7 

7.3 

6.1 

MCG5 
3.9 
4.8 
4.7 

3.6 
4.7 
4.2 
4.2 
4.3 
4.4 
4.7 
5.0 
4.0 
4.2 
3.5 
3.9 
4.1 
5.6 
4.0 
3.6 
6.1 
4.8 
5.3 
4.8 
5.3 
5.2 
4.7 
4.7 
3.7 
4.9 
5.0 
4.1 
3.1 
4.6 
4.5 
5.1 
5.2 
5.8 
5.2 
3.8 
3.9 
4.3 
3.9 

4.3 
4.1 
3.4 
4.2 

3.5 
4.3 
4.2 
5.6 
3.7 
4.7 
4.5 
4.7 
3.8 
3.7 
4.8 

MTOT MB 

3.94 4.20 
4.87 4.68 
4.60 5.40 

4.34 4.36 
2.77 4.10 
3.92 4.00 
4.34 4.20 
4.87 5.50 

5.40 5.05 

3.56 4.70 
3.12 4.50 

6.11 5.35 
5.25 5.07 

7.03 
5.53 
5.80 
5.26 
5.34 
5.57 

5.38 
4.73 
5.30 
4.76 
4.85 
4.99 

3.63 4.00 

4.86 5.03 
5.32 5.04 
3.62 4.80 

4.41 

4.38 
4.59 
5.78 
5.08 
4.39 

5.00 
4.40 
4.70 
5.07 
4.98 
4.46 

5.07 4.73 

3.43 4.40 
3.86 4.20 
4.93 4.75 

3.69 4.00 

4.43 4.30 
5.15 4.86 
3.07 4.00 
5.44 
2.45 
4.95 
4.36 
4.85 

5.20 
4.05 
4.78 
4.70 
4.7 0 

4.57 4.58 

LOCATION REG 

CENTRAL ALASKA 1 
S FORMOSA 21 
SANTA CRUZ IS 39 
LÜCAL ARE 6.6 Ö 
OKHOTSK SEA 46 
KOMANDORSKI IS 1 
CENTRAL IDAHO 34 
ANURtANOF IS 1 
SVALbAKO REGION 40 
NEW HEBklOES IS 14 
OFF OREGON COAST 34 
SANTA CRUZ 15 39 
VANCOUVER 15 2 
ARGENTINA          ' 8 

5 PERU 8 
NICARAGUA 6 
CENTRAL IlMHO 34 
CENTRAL PERU 8 
ECUADOR 8 
CENTRAL IDAHO 34 
SANTA CRUZ 15 14 
SANTA CRUZ 15 14 
SANTA CRUZ IS 39 
5 CHILE COAST 9 
JAVA 24 
SANTA CRUZ IS 39 
SANTA CRUZ 15 15 
SANTA CRUZ IS 14 
CENTRAL IDAHO 34 
SANTA CRUZ IS 15 
SANTA CRUZ IS 14 
SANTA CRUZ IS 39 
SW MONTANA 34 
SANTA CRUZ IS 15 
NEW HEbRIObS IS 14 
TURKMEN SSR 29 
TURKEY 30 
w NEW GUINEA i6 
w   NEW   GUINEA 16 
CENTRAL   IDAHO 34 
oAFFIN   IS 42 
ECUADOR 8 
CENTRAL    IDAHO 34 
LOCAL   NNA   3.9 8 
bOLIVlA-ARGENI-CrilLE           8 
FIJI    IS 13 
CENTRAL    IDAHO 34 
Af-GHANI ST AN-PAiCl äl AN         29 
N   ATLANTIC 47 
MJI    IS 13 
NEW   HEbRIDLS   Ib 14 
CHlLL-buLIVIA-PLRU 8 
N   CELEBES 23 
CHlLE-bOLIVIA-PLKu 8 
SVALUARD   REGION 40 
NEAR   PERü   COAST 8 
UÜLIV1A-U11LL   bORDER            8 
CENTRAL    IDAHO 34 
CENTRAL    IDAHO 34 
CHILE-BOLIVIA 8 
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MO DA HR MN SEC LAT LONG DEP  MAG  MCGS MTOT MB LOCATION REG 

9 20 19  2 15 1.6N 127.IE 97 5.1 5.27 4.87 MOLUCCA SEA 23 
9 20 22 11 32 17.85 68.8W 171 5.1 5.49 5.00 PERU-BOLIVIA 8 
9 21 '»l 57 37.IN 95.4E 33 4.6 3.85 3.75 TSINIJHAI CHINA 27 

9 21 3 bb 27 119.7E 47 4.4 5.06 4.55 N CELEBES 23 

9 21 4 32 t*!* 37.2N 121.7W 14 4.2 CALIFORNIA 3 

9 21 9 17 25 40.4N 140.OE 179 4.4 4.36 4.20 NEAR E HONSHU CUAST 19 

9 21 9 b9 44.3N 114.BW 33 3.9 IDAHO 34 

9 21 12 29 26 43.7N 114.7W 33 3.5 IDAHO 34 

9 21 16 2i* 2U 19.2N 155.5W 5 4.6 3.85 4.30 HAWAII 39 

9 21 16 28 5 23.OS 179.8E 483 4.6 4.53 4.42 HJI IS 13 

9 21 16 53 23 54.9N 161.5E 33 4.5 4.16 4.20 E KAMCHATKA CUA5T 19 

9 21 J8 23 32 24.2N 125.IE 33 4.3 4.10 4.30 RYUKYU IS 20 

9 22 bQ 38 44.3N 1 14.BW 33 3.9 3.32 4.60 IOAHU 34 

9 22 bb 1'. 44.5N 114.7W 33 4.2 IDAHO 34 

9 23 2 16 9 16.3S 178.5E 33 4.8 4.92 5.30 HJI IS 13 

9 22 2 A« 3 52.5N 174.9W 105 4.8 5.29 5.04 ANÜREANOF IS 1 

" 22 2 bb 2t* 19.3S 175.9E 28 5.8 6.07 5.41 FIJI IS 13 

9 23 3 2B b<* 36.IN 71.5E 147 4.99 5.00 HINDU KUSH 47 

9 22 i*   37 15 44.3N 1 11.4W 33 IDAHO 34 

9 22 6 11 17.SS 168.OE 33 4.1 NEW HEBRIDES 14 

9 22 fa 30 35 44.3N 114.BM 33 3.6 IDAHO 34 

9 23 8 58 11 43. 3N 111.5W 33 SE IDAHO 34 

9 23 9 37 00 22.7S 65.7W 203 3.8 4.40 5.20 ARGENTINA 8 

9 23 9 56 43 43.4N 111.5W 33 3.7 IDAHO 34 

9 23 10 i*0 56 29.3N 55.3E 33 4.7 4.78 4.66 S IRAN 29 

9 22 11 23 5 5.2S 150.6E 45 5.2 4.24 4.65 NEW BRITAIN 15 

9 23 13 19 t>l 33 4.67 5.40 LOCAL SHI 7,5 29 

9 23 \t*   bb 3 44.4N 114.9W 33 4.1 IDAHO 34 

9 23 15 M 21 44.4N 114.8W 33 4.0 IDAHO 34 

9 22 15 58 6 41.9N 126.7W 33 4.3 3.76 4.60 N COAST CALIFORNIA 3 

9 23 1 7  6 / 43. 3N 111.2W 33 3.9 3.30 IDAHO 3 

9 23 •,9 2 1 5 7 19.2S 175.9E 24 5.5 5.61 5.31 TONGA IS 12 

9 22 19 2fl 42 10.3S 165.IE 53 4.7 3.87 4.56 SANTA CRUZ IS 14 

9 22 20 33 48 62.9N 148.8W 53 4.0 ALASKA 1 

9 23 21 13 36 44.3N 114.6« 33 3.9 2.81 4.00 IDAHO 34 

9 23 21 30 57 43.3N 111.6W 33 IDAHO 34 

9 22 21 32 17 43.2N 111.3W 33 3.4 IDAHO 34 

9 23 22 32 10 37.5N 20.6t 33 4.6 3.84 4.10 IONIAN SEA JO 

9 23 22 36 24 42.ON 126.5W 33 4.3 CALIFORNIA 3 

9 23 28 56 19.OS 169.7E 217 4.1 5.94 5.70 NEW HEBRIDES IS 14 

9 23 1 3C 33 43.2N 1 n.2w 33 3.5 SE IDAHO 34 

9 23 5 37 40 7.3S 122.IE 543 5.0 4.64 4.35 FLORtb SEA 23 

9 23 6 <*- 36 16.63 28.6E 33 5.5 5.67 5.26 N RHODESIA 37 

9 23 8 10 35 16.75 28.7E 33 4.68 4.55 N RHODESIA 37 

9 23 9  1 57 16.65 28.8E 33 5.8 6.40 5.72 N RHODESIA 37 

9 23 9 58 46 5.6S 153.8E 60 5.1 5.44 5.25 NEW uKlTAIN 15 

? 23 10 21 b 44.4N 114.8W 33 3.6 IDAHO 34 

9 23 10 36 57 21.65 68.3W 33 4.3 3.51 3.80 CHILE-BOLIVIA 8 
9 23 12 17 11 44.'.N 114.8W 33 3.9 IDAHO 3-. 
9 23 14 M 52 33.7N 117.OW 14   4 ,9  4.3 3.64 4.50 RiVtKMDt CO CALlh 3 
9 23 15  2 23 16.7S 28.4E 33 5.59 4.85 N RHODESIA 37 

9 23 17  2 37 51.3N 179.2W 33 5.2 5.53 5.15 ANDRLANOF IS 1 
9 23 18 33 47 29.6N 50.9E 39 4.7 3.37 3.93 PERSIAN GULF 29 

9 23 21 11 29 16.IS 71.9W 126 3.8 3.64 4.80 S PERU 8 

9 23 22 23 38 16,65 28.7E 33 5.5 .5.41 5.08 N RHODESIA 37 

9 23 23 l«i 43 16.IS 174.BW 252 4.0 3.70 TONGA IS 12 

9 23 23 27 10 43.3N 111.5W 33 lUAHU 34 

9 21* 2 10 45 41.ON 29.OE 33 4.6 3.87 4.10 TUSKLY 30 

9 2*» 5 33 31 17.8N 100.9W 33 4.2 3.83 3.90 W GULRRERU MLX1CÜ i) 

9 2«» 6 31 51 44.BN 111.OW 33 3.1 YELLOWSTONE PAKN 34 
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MO DA HR MN SEC LAT   LONG DEP  MAG MCGS MTOT Mb   LOCATION REG 

9 2'»  6 35 52 44.9N llleOW 33 4.7 YELLOWSTONE PARK 34 

9 2'+  7 12 '•O 17.4N 105.6W 33 4.0 3.09 3.30 W MEXICO CUA5T 5 

9 24  7 55 <♦! 15.8S  13.3W 33 5.2 5.13 4.66 3 ASCENSION IS 32 

9 2<»  B 30  ? 28.6S  68.4W 94 4.9 4.79 4.95 LA RIOJA ARGENTINA 8 

9 1!'»  9 13 38 16.6S  28.7E 33 5.28 5.05 N RHÜUESIA 37 

9 2'* 13 2B 2ü 34.2N 116.4W 14 CALIHüRNlA 3 

9 24 15 45 25 10.5S 164.6t 33 4.6 3.85 4.08 SANTA CHOl    IS 15 

9 24 16 3C 16 10.6S  78.OW bO  6.7 6.0 6.79 5.55 OFF PERU CÜAST b 

9 24 17  5 28 43.2N 111.1W 33 IDAHO 34 

9 .?4 22  fl 32 10.3S 164.6E 33 5.0 4.72 4.27 SANTA CRUZ 15 15 

9 24 22 21 58 10.6S 165.IE 75 4.3 3.80 3.90 SANTA CRUZ 13 15 

9 24 22 57  8 33 3.95 3.6(0 LOCAL PM6 3.7 16 

9 24 2 3  8 56 10.5S 164.7E 42 4.5 3.95 4.10 SANTA CRUZ IS 15 

9 25    47 38 16.5N  86.6W 33 4.3 4.52 4.10 OFF N HONUuRAi COAST 5 

9 25  1  9 40 16.6N  87.1W 33 4.2 5.04 4.60 HONDURAS 7 

9 25  6 11 21 10.5S 164.5E 34 4.3 3.53 4.02 SANTA CRUZ Ib 15 

9 25  7  3 55 16.7S  26.7E 33 5.8 6.35 5.77 N RHODESIA 37 

9 25  9 27  5 33 3.48 4.40 LOCAL ARE ««.ö b 

9 25 12 46 42 15.2S 167.4E 122 4.3 4.96 4.90 NEW HEBRIDES IS 14 

9 25 12 51 14 15.2S 167.4E 122 4.3 4.68 4.60 NEW HEBRIDES li 14 

9 25 13 21 31 10.5S 164.6E 33 4.4 3.78 4.18 SANTA CRUZ 15 39 
15 

9 25 13 44 22 10.3S 164.4E 43 4.7 3.85 4.35 SANTA CRUZ 15 

9 25 14    55 10.2S 164.6E 53 4.9 4.20 4.56 SOLOMON 15 15 
15 

9 25 14 23 48 9.8S 164.5E 33 4.6 4.11 4.20 5ANTA CRUZ IS 

9 25 14 50 18 10.IS 164.5E 33 5.1 5.30 4.85 SOLOMON lo 15 

9 25 15  1 37 10.4S 164.4t 51 4.7 3.86 4.30 SANTA CRuZ li 13 

o 25 15 42 4 7 10.5S 164.5E 19 4.3 4.23 4.53 SANTA CRUZ IS 15 

9 25 20 57 15 10.5S 164.7E 36 4.6 4.49 4.44 SANTA CRUZ 15 15 

9 26  1 11 34 10.43 164.6E 33 4.3 3.47 4.00 SANTA CRuZ I i 15 

9 26  4 20 22 56.5N 153.4W 3 3 4.6 4.81 4.75 MJDIAK 15 I 

9 26  5 28  7 50.4N 176.9W 33 5.3 5.Ö0 5.05 ANuRtANOF 15 1 

9 26  5 55 10 5.6S 148.0t. 156 4.9 4.84 4.82 NEW uKlIAIN 15 

9 26  6 40 44 56.6N 153.2W 33 4.8 4.56 4.10 KODIAK. 15 I 

9 26 10 53 57 17,4S 176.8W 512 4.0 4.42 4.65 FUl 15 13 

9 26 20 35 54 3.35 141.9E 33 5.3 5.25 5.05 t NEW GUINEA COAjT 16 

9 26 22 31 39 47.IN  12.IE GERMANY 36 

9 27  7 54 11 12.9S 171.5W 33 4.0 SAMOA 13 

9 27 10  4  5 1J.8N  62.2W 1U4 4.6 4.10 4.60 N OF VENLZOLLA i 

9 27 10 28  4 17.15 174.6E 33 4.9 4.90 4.67 FIJI IS 13 

9 27 11  4 17 11.3N 126.0t 17 5.3 5.33 5.08 E OF LLYTE <:2 

9 27 11 25 54 1/.2S 174.7t 33 5.0 5.35 4.90 •■ Ul 15 13 
9 27 14 49 32 21.35 1V9.0W 345 4.1 FIJI IS 12 
9 27 16 26 5C 37.ON 14 1.3E 81 4.1 4.56 4.50 E HONSHU COA5I 19 
9 27 16 46 12 32.6N 115.5W 33 3.5 3.19 4.00 CALIFORNIA   - 3 
9 27 17  9 33 2 7.9N  66.1t 88 4.7 4.68 4.30 W PAKISTAN 47 
9 27 17 28 11 2.9N 126.6E 99 5.5 4.92 4.75 MOLUCCA PASSAOL 23 
9 27 18  4 38 45.6N 149.5E 80 4.7 3.48 3.65 KURILE Is 19 
9 27 22 20  7 .15  18.4W ?3 5.0 4.99 5.00 ATLANTIC OCEAN it 
9 28    33 55 49.85 125.9t 33 4.90 4.30 S OF AUSTRALIA 33 
9 28  3  1 12 20.5S 174.3W 33 4.5 5.02 5.02 TONGA IS 12 
9 28  3 3C 49 14.35  13.7W 33 5.0 5.35 4.93 5 OF ASCENSION IS 32 
9 28  5 25  3 10.2N  86.OW 33 4.1 4.11 4.35 W COSTA RICA COAST 5 
9 23  5 25 26 17.85 178.6W 548 4.0 5.02 5.00 HJI IS 15 
9 28  6    25 22.9N  94.5E 108 5.6 5.87 5.00 W BURMA 25 
9 2H  6 56 13 31.'.S 17'.'.6E 457 5.0 5.51 5.11 KLKMADEC 1 j 12 
9 20 10  ? 53 44.dN 12'».9W 33 3.7 3.51 4.07 OF f- UkLoON CoASi 3 
9 26 11  4 1^ 39.3N 13b.OE 351 3.8 5EA OF JAPAN 19 
9 ? P. 11  6 18.15 177.9W 604 3.9 4.38 4.51 FIJI IS 12 
9 28 14  3 5u 59.6N 156.2W 33 4.4 CENTRAL ALASKA 1 
9 2 f! 18 4 2 2 5 3.55 102.0t 29 5.6 4.71 4.48 SUMATRA COAST 24 
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10 DA HR MN SEC LAT LONG DEP  MAG "MCGS MTOT Mb LOCAFIÜN REG 

9 ?.H 1 9 8 3 ^3.3N 111.3W 33 3.7 3,50 IDAHO 34 
Q ?S 23 1 I 1 13.'.S 166.3E b3 4.7 4.96 5.60 NEW HEUKIÜES 1^ 14 

9 2*1 3^ 28.3N 112.OW 33 4.0 2.13 3.80 OULF OH CALK- 4 

y 29 1 6 '4 17.7S 179.OW 649 3.9 5.05 4.90 HJI 15 13 

•j 29 2 Sb e. 62.0G 163.bE 33 4.58 4.75 LiALLLNY 15 KLblUiM 4b 

9 29 rj ^8 23 43.bN 111.3W 33 3.6 IDAHO 34 

9 2° 6 ',. 3 2 43.3N 1 11.bW 33 5E IÜAHÜ 34 

0 ,1ti 7 P '.6 44.9N 3.0E FRANCE 31 
9 29 10 t '«3 28.8", 177.8W 116 3.1 4.95 4.70 KEkMAUEC 15 Id 
9 29 10 ■i <t bö 36.4N 70.4E 214 4.8 4.32 4.60 HINDU KU5H '.d 

9 j'. 11 2'. 19.3S 1?/.9W 2Ub 3.8 4.bl 4.40 HJ1 15 12 

9 29 1 3 3^ 'fb 36.6N 29.2t 33 4.b 4.37 4.48 N TURKEY CUA5T 3u 

9 29 l<. <ti 47 33 4.11 4.80 LOCAL ARE 6.1 0 

9 29 15 31 31 36.IN 72.OE IbO 4.9 3.85 4.40 HINDU KUSH 4b 

9 29 Ifl 16 21 • IS 130.4E 33 4.48 4.40 SPICE IS 16 

9 29 ; 9 3 1 2 3 13.bN b7.bE 3 3 4.88 4.06 ARABIAN SEA 3 3 

9 29 19 35 2 t>.O.N 12b.3E 117 b.3 5.47 5.05 MINDANAO 2 2 

V 29 20 ?! 10 21.6N 142.9E 32b 4.6 4.93 4.87 VOLCANO 15 lb 

'.' •> i 21 .>8 23 t>.9N 73.OW lb7 4.0 3.44 4.65 LOLOMbIA / 

* 2 ■ 2^ It 39 36.IN 13.0L 47 b.3 b.72 5.31 IONIAN SEA ;1 

9 2 . 2 2 /./. 3 1/.,'.N 91.9W 61  b. I  b.l 4.95 4.82 GUATEMALA 5 

9 i f. 23 c 23 14.3N 92.OW 23 4.4 GUATEMALA 5 

•; 2'- ?■* p 21 14.bN 92.OW 42 4.5 GUATEMALA b 

5 T . 16 3IJ 8.7S lC8.6h 33 5.1 5 JAVA 2'. 

5 T 1 -.2 29 7.35 130.3L 97 UANDA 5EA ^4 

JC t 5 3 lb 14,3N 92.1W 33 4.1 OUATLMALA •J 

. 1 . 3 5 38 14.IN 91.9W 86 4.5 W GUATEMALA CUAo1 3 

3 ■■„ 3 'to 51 7.3N 76.'-/W 33 4.6 3.82 4.73 COLOMUIA b 

•v T _ (. ib '4<. 28.2N 1 11.3W 33 4.2 CALIF GULF '. 

r. 1 S <:l. lb 1.3S 128.bL .'0 4.9 5.01 4.70 CERAM SEA 23 

• 1 ^ '. '.2 38.ON I 1 LOW 33 4.5 4.19 4.40 S UTAH i" 

I a ., «• . .1 l 4 . ' i 17?.bw 362 4.2 3,0/ 4.90 5AMÜA 15 U 

i ) U : c. f l,Jh M.&W 116 3.9 LÜLUMülA / 
•, J: 12 ii 2 b b2.6iN 169.bw 33 4.1 5.37 4.90 FOX 15 1 

-) »V 1« i 2 1 12.9N 89.OW 6b EL SALVADOR h 

. :'- <• «•6 2.25 134.If 13b <..7 4.53 4.61 W NEM GUINEA ih 

'i * ^ 22 •>" b3 9,4N 142.3E 33 4,4 4,14 4.5 3 MARIANA 15 1 J 

MO DA HR MN SEC LAT LONG OEP  MAG  MCGS MTOT Mb 
10 2 43 27 6.6N 73.1W 132 «.• 6 
10 3 9 40 14.5S 167,5E 170 3,81 4.26 
1Ü 5 22 le.bN 145,2E 225 4,4 4,54 4.40 
10 5 9 48 83.8N 7.3W 33 4.2 2,30 3.90 
1Ü 10 30 32 10.2N 84.5W 46 4.6 4.92 4.80 
1C 13 22 25 52.6N 168.1W 33 3.9 
10 17 21 5 33 3.93 5.00 
10 17 21 54 36.IN 22.3E 106 4.6 3,59 4.20 
10 2 3 31 27 5.4S 152.OE 65 5.6 5.30 4.94 
10 2 b 47 6 20.85 174.1W 33 5.3 5.73 4.86 
10 2 9 19 14 23.5S 3 79.7W 626 3,9 4.61 4.50 
10 2 9 bl 41 36.3N 142.4E 48 4,1 3.99 4.40 
li- 2 lb 51 48 1.7S 76.OW 176 3,7 
10 2 16 43 15 33 3.15 3.80 
10 ? 16 5/ 48 20.OS 175.1W 33 4,3 4.31 4.80 
10 2 21 j; 3 33 4.43 5,30 
10 2 21 5 15 35.IN 23.5E 72 4,5 4.33 4,58 
10 3 1 22 41 18.3N 105.6W 33 4,2 4.99 4,75 

LOCATION REG 
COLOMBIA 7 
NEW HEBRIDES 15 39 
MARIANA IS 18 
ARCTIC OCEAN 40 
COSTA RICA 6 
FOX ISLANDS i 
LOCAL ATU 5.7 3y 
S GREECE 30 
NEW BRITAIN 15 
TONGA IS 12 
FIJI IS 12 
OFF E HONSHU COA5r 19 
ECUADOR 8 
LOCAL NNA 3,7 Ö 
TONGA IS 12 
LOCAL AIvJ 3,7 3U 
W COAST OF CRETE 30 
OFF COLIMA MEX CUA5T    b 
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MC ^A HR MN SEC LAT LONG DEP  MAG  MCGS MTOT MB LOCATION REG 
10 3 b 27 59 10.IN 62.5W 62 2.82 3.85 VENEZUELA CüAST 7 
lü 3 b 32 18 22.3N 121.IE 55 4.4 4.49 4.30 KüRMUSA 21 
10 3 6 38 32 3.45 135.7E 78 5.4 4.50 4.45 W NEW GUINEA 16 
10 3 7 52 25 30.55 177.6W 33 4.5 5.04 4.70 HERMADEC 15 12 
10 3 10 7 21 3.08 3.50 LOCAL ATU 1.3 30 10 3 13 53 44 15.35 173.4W 36 4.3 TONGA IS 12 
10 3 15 ^8 17 58.55 25.1W 54  5. 9 5.72 5.03 SANDWICH IS 10 10 
10 

3 17 55 54 58.65 25.5W 33 5.5 6.07 5.50 SANDWICH IS 10 
3 18 26 10 33 3.47 4.20 LOCAL PMG 5.2 16 10 3 18 42 22 9.2N 115.2W 33 NEVADA 3 

10 3 19 22 54 45.3N 150.IE 45 4.7 KURILE 15 19 
10 3 22 54 37 44.3N 149.2E 45 4.3 KURILE IS 19 
10 3 23 ZU 35 32.2N 131.6E 33  6. 2  5.7 6.13 5.24 KYUSHU JAPAN 20 
10 i* 27 58 32.8N 131.4E 29 4.9 5.23 5.10 KYUSHU JAPAN 19 10 u 2 47 32 20.75 174.OW 33 5.3 5.56 5.20 TONGA IS 12 
lü <* 3 4/. 28 58.45 25.OW 33 5.2 5.68 5.35 SANDWICH 15 10 
10 i* 7 14 53 49.ON 131.9W 33 4.4 3.97 4.66 VANCOUVER IS 2 
10 i* 8 34 53 16.IN 96.8W 41 4.5 5.09 4.56 OAXACA MEXICO COAST 5 
10 u 13 29 45 18.IN 60.IE 33 5.3 5.06 5.12 ARABIAN StA 33 
10 ti 1'. 2 12 33 3.27 4.60 LOCAL MAN 1.3 22 
10 u H 4 57 52.ON 169.7E 33 4.3 NEAR IS 1 

30 
lü 1* 17 1 21 34.9N 23.IE 33 3.65 4.53 W OF CRETE 
10 1, 17 40 12 30.2N 114.3W 14 4.8 3.48 4.70 GULF OF CALIFORNIA 3 
IC 1. 17 5« 19 30.6N 113.9W 14 4.1 2.44 3.75 GULF OF CALIF i* 
10 u 21 15 25 30.ON 114,3W 14 4.3 2.80 4.30 GULF OF CALIF 4 
lü <* 21 19 12 30.IN 1 14.3W 14 5.0 3.65 4.80 GULF OF CALIFORNIA 3 
10 5 14 52 15.75 173.3W 33 4.6 4.33 4.60 TONGA IS 12 
10 s 1 55 35 16.05 173.2W 79 5.5 6.17 5.41 TONGA IS 12 
10 

■ 

b '. 22 26 4?.9N 144.4E 33 4.9 5.00 4.70 HOKKAIDO 19 

•   •            2 b '. 22 54 43.7N 127.1W 16 4.2 3.59 4.50 OREGON COAST 3 i       ic 5 '« 39 59 34 . 7N 22.9E 33 4.5 4.04 4.55 W OF CRETE 30 
10 

i             lü 
b 5 15 32 15.95 173.2W 33 4.9 5.36 4.84 TONGA IS 12 
5 6 1.6 26 11. 7N 85.1W 159 3.8 3.06 4.40 NICARAGUA 6 

10 b 6 18 38 15.65 173.1W 33 4.5 4.78 4.20 TONGA IS (2 
10 5 6 41 7 2.7N 127.4E 175 4.7 4.18 4.36 MOLUCCA SLA 23 
10 
10 

5 7 32 1" 28.8N 139.2E 454 4.6 4.93 4.68 S OF HONSHU JAPAN 18 
% 9 25 18 33 3.72 4.70 LOCAL ATU 4.0 30 

10 b 1 1 55 57 47.4N 128.6W 33 4.3 5.40 5.80 WASHINGTON COAST 3 
1^ b 12 <.o 20 15.75 1/3.6W ii 4.2 TONGA IS 12 u 5 1'. 57 '.7 1 1.6N 42.8E 33  5 .5  5.3 5.75 5.03 FRENCH bOMALlLAND 37 
lü & 16 bu 58 16.95 28.6E 33 4.9 4.49 4.67 S RHODESIA 37 
10 !. 1 7 IS 25 11. 7N 42.6E 33 4.47 4.65 FRENCH SOMOLILAND 37 
10 5 18 i.'. 4 6 52.ON 131.7W 57 3.9 3.40 3.40 OuEEN CHAROLLTTE IS 2 
10 e 2C 20 3 52.IN 178.IE 140 4.9 5.30 4.73 RAT IS 1 
10 •) ?1 0 39 33 3.71 4.30 LOCAL HKC 1.7 25 
1- ^ 23 50 46 45.3N 150.OE 50 4.3 5.71 5.20 KURILE IS 19 
lu 6 6 '.R 12 2!.9N 127.4w 33 4.0 4.08 3.80 SW OF GUADALUPE IS 39 
lü 6 12 10 «.8 9.05 75.OW 82 4.1 CENTRAL PERU b u 6 15 1 4 2 22.05 69.4W 33 4.6 4.61 4.53 N CHILE 8 
10 6 1 1 15 34 33.95 70.OW 101 5.1 5.76 5.18 CHILE-ARGENTINA 9 
10 6 20 '.5 4 2 15.45 69.9W 230 3.7 S PERU 8 
10 ?.? 8 39 53.8N 164.6W 33 4.0 FOX IS 1 
10 3 59 54 11.6N 86.9W 50 4.5 4.66 4.40 W NICARAGUA COAST 5 
10 •? T <~ 17 19.8N 109.1W 33 4.7 3.99 3.92 REV1LLA GIGEDO IS 5 
lJ 1 1 16 6 12.15 65.4E 33 4.58 4.56 NL OF MASCARENt lb 33 
1« 12 '•3 54 12.95 76.8W 69 5.4 5.35 5.01 PERU a 

1       Ic 12 4 6 13 33 3.42 4.40 LOCAL PMO 5.1 16 
13 14 25 23.65 179.9E 550 5.7 6.26 5.50 FIJI IS 12 

13 21 30 30 44.8N 114.4W 33 3.5 IDAHO 34 
10 21 •'S 54 1 .OS 147.5E 68 5.0 4.63 4.93 ADMIRALTY 15 16 
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MO DA HR MN SEC LAT   LONG DEP MAG  MCG5 MTOT Mb   LOCATION kt'j 

10 7 2 3 V. 2 7 42.7N 110.5E 33 5.5  4.9 4.87 4.80 INNER-OUTER MONGOLIA 27 

1 J R    17  1 15.IS 173.2W 33 5.9  5.7' 6.08 5.21 SAMOA IS 12 
u S  1  ^ 35 ?.1S 128.8L" 33 4.2 4.52 4.20 CEHAM 23 

10 8  2  2 5 3 21.2S 177.9W 380 4.4 4.76 4.65 FIJI IS 12 
IC 8  2 51  6 28.6N  95.IE 24 5.4 4.76 4.86 ASSAM INDIA 26 
10 8  2 59 56 19.5N  65.6W 33 4.0 4.08 5.10 N PUERTO KICO COA^T 7 

1. 3  3 10 33 3.4S 150.8E 33 5.1 3.90 4.60 bISMARCIC SEA 15 

1J 8  5 ftO 29 39.ON  20,4E 33 4.3 3.59 4.30 E GREECE COAST 30 

lw 8  6 25  8 6.63  71.6W 557 3.7 W BRAZIL 8 

10 8  6 2e 1« 11.3N 125.9E 39 5.4 5.20 5.00 SAMAR PI 22 
1J ö  8 1 7 /, 7 22.7S 113.OW 33 4.2 EASTLR IS 43 

! J 8  V ^6  4 33 3.27 4.60 LOCAL MAN 1.3 22 

1. 8 10 28 57 29.OS  70.3W 71 4.2 4.52 4.10 CENTRAL CHILL 8 

1 J B 10 29  ^ 2P.7S  69.8W 139 4.0 CENTRAL CHILL 8 

u- R 10 *•?, 12 76.5N  86.5E 25 4.7 4.58 4.55 KARA SEA 40 

u 8 13 1? 16 «5,5S  35.3E 33 4.79 4.52 PRINCE LOWARU IS 33 

! 3 3 2C 29 40 2.6N 128.4E 166 4.05 4.27 HALMAHERA 23 

1 V 8 21 37  6 33 3.87 4.90 LOCAL PMÜ 3.7 16 

1 J 8 23  1 16 19.'.s 175.8W 182 4.6 4.56 4.42 TONGA IS 12 

1 v =?  2  3 28 33 4.17 4.80 LOCAL PMG 7.9 16 
lü ■>      3 21 11 53.8N 170.5W 250 4.3 4.07 3.80 bbRING SEA 1 

1 J '/ t*   36 *« 39.4N  42.8E 35 4,6 4.05 4.43 E TURKEY 30 

1- ".  5 '.3 27 1R.6.S 173.7W 33 4,6 5.96 5.17 TONGA IS 12 

1 w ■>  7 36 48 14.6S 173.2W 33 4,0 TONGA 15 12 

1 •- 9  7 '.0 57 14.3S 172.6W 33 4.2 TONGA IS 12 

1- 9 IC ?6 53 20.3S 174,4W 33 4,9 5.37 5.14 TONGA IS 12 

U •; '.4 36 32 27,7N 13Ö.5E 556 4,2 4.53 5,30 S OF HONSHU 18 

1 j 9 16 2'' 14 ,2N  18,4W 33 4,6 4.86 4.96 NW ASCENSION IS J2 

i- 9 21 20 30 44,ON 147,5E 33 4,3 3.48 4.10 KURILE IS 19 

U 9 ?l /il *0 46,3N  12,3E FRANCE 31 

lu 9 22 51  7 33 4.37 5.10 LOCAL SHI 8.6 29 

IC o 2 3 '»C 56 8,4S 126,IE 229 4.19 4.20 TIMOR 24 

lü 10    50 35 5,6S 145,6E 102 4,7 4.88 4.92 NEM bRIIAIN lb 

!-• 10  3 16 15 47,6N 127,1W 33 3,9- 2.04 3.80 wAbHlNGION CoAS. i 

u 10 10 15 17 46,ON 153,7E 45 <.,4 5.45 5.00 KURILE IS 19 

10 10 12  '. 47 20,25 175,2W 25 4,5 3.90 4.60 TJNOA IS .«r 

u 10 14 16 30 12.6S 167,OE 223 4,9 5.10 4.82 SANTA CKuZ IS 39 

IÜ 10 14 59 52 39,BN  78.2* 15 3,6 S PENNSYLVANIA 3«. 

u- 
10 16 40 52 12,4N 144,CE 35 4,6 4.62 4.95 MARIANA IS 18 

IC 10 18 15 13 52.5N 176.3W 33 4,5 ANORtANOF IS 1 

10 10 19    36 33 3.28 4.60 LOCAL MAN 1.7 2^ 

u 11      1 13 24.1$ 179.6W 437 4,9 5.68 5.20 MJI IS 12 

10 11  V  9 11 1P.5S 179.9i< 247 5,1 4.53 4.85 HJI IS 1 3 

10 11  9 51 16 18.ON 109.6W 33 4,6 4.07 4.07 JALISCO MEXICO CuA.'-I 5 

10 11  9 59 42 oO.ON  29.2W 33 4,5 5.52 4.60 N ATLANTIC OCEAN 3d 

10 1 1 IC 17  8 17.8N 105.9W 33 5,0 5.23 4.52 JALISCO MLXILU CoASl 5 

u 11 11 13 11 <«6.0N 151.9E 30 4,3 4.54 '..80 KURILE IS 19 

10 11 12 13 49 35.ON 135.2E 379 3-. 9 3.51 3.80 S HONSHU JAPAN 19 
13 

10 11 16 34 18.55 177.7W 583 4.4 5.04 4.78 FIJI 15 

u 1 1 20 '«8 25 33 3.27 4.Ü0 LOCAL PMo «..o 

13 10 11 23  9 53 43.4N 111 .1W 33 4.3 lUAMU 

10 12    38 12 18.65 179.8E 347 4.3 4.60 4.35 FIJI IS 

lü 12  2 46 48 71.6N  73.OW 33 4.1 bAFFIN IS -2 

34 lü 12  3 37  9 10.25 161.2E 65 4./ 4.29 4.20 SOLOMON IS 

10 12  6 58 27 43,4N 111.1W 33 3.9 IDAHO 

10 12  9 29 44 33 3.88 4.5«. LOCAL CrlO 8.5 25 

lü 12 10 35 37 52.3N 179.8W 33 4.1 ANDREANJF IS 1 

lü 12 10 53 27 4.25 10b.2W 33 4.1 GALAPAGOS '4M 

19 
19 IC 12 11 26 58 A4.8N 149.OC 40 6.9 6.78 5.69 KURILE IS 

10 12 11 41 48 48.3N 149.2E 40 4.5 4.55 4.80 KURILE IS 
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MO DA HR m   SEC LAT   LONG DEP 
10 12 11 53  ö 46.ON 148.BE 33 
IC 12 12  2 19 44.4N 149.6E 40 
10 12 12 15 20 17,OS  69.5W 170 
10 12 12 32 36 44.7N 149.6E 40 
10 12 13  7  8 44.5N 149.4E 50 
10 12 13 2'»  1 48.8N 149.4E 45 
10 12 13 29 36 4/»*5N 149.3E 50 
10 12 13 5<t 58 'f3.5N 151.IE 40 
10 12 14 15  8 U'flfi   149.5E 45 
U 12 14 33 36 30.4N  41.ew 33 
10 12 16 11 55 <»4.4N 149.7E 60 
10 12 16 28 10 44.8N 149.4E 50 
10 12 18  5 48 44.5N 149.7E 45 
10 12 18 48 36 4'».7N 149.4E 50 
10 12 19 10 21 45.IN 12V.9W 33 
10 12 19 46 53 44.3N 149.4E 45 
10 12 19 57 44.6N 149.4E 50 
10 12 20 21  4 A4.'»N 149.2E 45 
10 12 20 43 30 33 

10 12 21 17 38 17.9N 145.2E 638 
10 1? 21 5"  2 43.IN 1 11.2W 3-» 
10 12 22  2  l 44.5N 149.5E 45 

10 12 22  7 29 44.4N 149.2E 40 
10 12 22 34  2 43.IN 111.3W 33 
10 12 23  2 41 50.8N 149.OE 33 

10 12 23 40 11 44.3N 149.2E 40 
10 13  1 26 34 44.4N 149.3E 33 
lü 13  1 34 54 44.4N 149.2E 33 
10 13  2 12 20 44.ON 149.4E 45 

lü 13  4  5 50 44.4N 149.2E 30 
10 13  5 10 12 9.8N  84.1W 63 
10 13  5 17 57 44.8N 149.5E 60 

l'J 13  5 30  5 44.8N 151.2E 40 
IC 13  5 36 36 
IC 13  5 42 14 46.5N 151.6E 55 

10 13  6  5 30 45.9N 151.9E 55 
IC 13  6  9  2 45.3N 151.3E 60 
IC 13  6 12 22 45.IN 149.7E 40 
10 13  6 23 38 45.4N 150.BL 40 
10 13  6 46 54 45.3N 147.5E 55 
10 13  6 '4 3 26 45.5N 151.8E 55 
1^13  7  3 24 45.5N 150.6E 50 
10 13  7  «i  3 
10 13  7 16 4^ 45.5N 151.5E 55 
10 13  7 16 56 
IV 13  7 19 11 45.ON 151.5E 40 
10 13  7 29 28 
IC 13  7 31 51 45.ON 151.4E 40 
10 13  7 35 45 46.5N 151.8E 45 
10 13  7 36 43 
10 13  7 i4b   23 
10 n  7 ÜB   23 45.7N 149.6E 30 
lü 13  7 55 55 
1^ 13  8  2  5 
10 13  8  6 36 45.3N 151.7E 40 
10 13  B  ? 19 
1 ;, i 3  B  8 46 
10 13  ß  ■? a? 
10 13  8 11 32 44.5N 151.6E 6C 
10 13  fl 11 40 

MAG 

8.0 

6.2 

MCGS MTOT MB   LOCATION 
KURILE IS 

4.5 4.88 4.90 KURILE IS 
3.8 3.65 4.45 PERU-BOLIVIA 
4.6 4.68 4.50 KURILE IS 
4.8 5.55 5.22 KURILE IS 
4.0 KURILE IS 
4.5 KURILE IS 
4.3 4.96 4.85 KUR1LE IS 
4.6 4.45 4.70 KUR1LE IS 
4.4 4.10 4.10 N ATLANTU OCEAN 
4.4 5.03 4.90 ric-ULE IS 
4.3 4.96 4.85 KURILE IS 
4.2 4.12 4.30 HURILE IS 
5.0 4.74 4.60 KURILE IS 
4.2 UREGüN COAST 
4.4 4.47 4.55 KURILE IS 
4.4 4.89 4.80 KURILE IS 
4.7 4.97 4.85 <URILE IS 

4.13 4.90 LOCAL MAN 2.0 
4.0 3.37 4.00 MARIANA IS REGION 
3.9 IDAHO 
4.4 5.56 5.10 KURILE 1b 
4.2 4.44 4.30 K.UKILL IS 
3.9 IDAHO 
4.4 ÜKHOTSK SEA 

4.3 4.51 4.60 KURILE IS 
4.4 5.74 5.00 KURILE IS 
4.3 5.25 4.90 KURILE IS 
3.8 4.02 4.40 KURILE IS 
4.4 KUK1LE IS 
4.4 4.47 4.60 COSTA RICA 

6.98 5.50 KURILE IS 
6.57 5.40 KURILE IS 

KURILE IS 
5.5 6.63 5.90 KURILE IS 
5.5 KURILE IS 
5.6 7.10 6.20 KURILE IS 
5.0 KURILE IS 
5.2 KURILE IS 
5.3 5.61 5.30 KURILE IS 
5.2 KURILE IS 
5.6 6.04 5.37 KURILE IS 

KURILE IS 
4.9 5.47 4.70 KURILE IS 

KURILE IS 
4.8 KURILE IS 

KURILE IS 
4.9 KURILE IS 
4.6 KURILE IS 

KURILE IS 
KURILE IS 

4.7 KURILE IS 
H.URILL IS 
KURILE IS 

4.8 5.40 4.40 KURILE IS 
KURILE ^ 
KURILE IS 
KURILE IS 

4.8 4.95 4.85 KURILE IS 
KURILE IS 

REG 
19 
19 
8 

19 
19 
19 
19 
19 
19 
32 
19 
19 
19 
19 
3 

19 
19 
19 
22 
18 
34 
19 
19 
34 
41 
19 
19 
19 
19 
19 
6 

19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
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MC DA HR MN SEC LAT LONG DEP MAG  MCGS MTOT MB tOCATION REG 
1- 13  8 19 16 45.3N 151.7E 40 4.5 K.UR1LE IS 19 u  n    8 30 40 KUKILt 15. 19 
10 13  8 34 40 44.5N 150.9t 33 4.5 KURILE IS 19 
lu 13  8 37 11 4 5.2N 149.9E 50 4.5 KURILE IS 19 
1- 13  fl 39 24 KURILE IS IV 
10 13  h 39 47 45,6N 148,01." 40 4.5 MJRILE IS 19 
10 ] ■*  fl '.7 36 KURILE IS 19 
1. 13  fl 50 20 45, 3N 151,2E 40 4.6 5.79 5.00 HURILE IS 19 • 
:- n    9 10 15 44, 2N 149,5t 40 4.4 KURlLt IS 19 
1 .) 1 J  9 1 ! 54 4 3.8N 150.8t 30 5.8  5.0 4.71 4.70 MJRILt IS 19 
l J 1 3  9 15 26 4 4.t}N 149.6t 50 4.9 5.16 4.86 KURILt IS 19 
1 v 1 '  9 1 1 40 KORILE IS IV 
'-13  9 7/ 4S 4 4.9N 151,üt 50 5.0 4.62 4.60 ICURILE IS 19 
: - !, 9 ?7 24 46.2N 151,SF 40 4.6 <URILE IS 19 
•. - 1 3  9 Ul* 52 44.IN 150,0t 45 4.5 5.37 4.85 KURILE IS 19 
:. M 9 45 05 KURlLt IS 19 
; ^ 1 3  9 5! 6 MJRILt IS IV 
•..13  M 51 5u '•2,ON 149,5t Üb 4.5 K.URILE IS 19 
10 13  9 5-5 4 3 45, 5N 15 1. HL 4 0 4.7 MJRILt IS IV 
U 1 i 10 1 13 44, 3N 151.0t 55 4,3 HURILE IS 19 
;. i H ID 5 24 44,2N 150.2t 45 5,7  4,5 MJRILt l:> 19 : -  r1 JO 1 - 2R 44 «SN 149.6E 45 4,7 5.62 5.30 iCURILE IS 19 •o n ic 33 57 44. 4N 150.3E 45 4.7 KURILE IS 19 
10 11 10 36 45 45, 3N 150,4t 45 4.4 KURILt IS 19 
10 13 10 4/ 14 45,4N 151,8E 40 4.9 KURILE IS 19 
10 13 11 15 40 44, 9N 151,IE 45 4.9 4,93 4,60 ICURILE IS 19 
10 13 11 i9 59 44.9N 150.7E 55 4.8 4.19 4,10 KURILE IS 19 
10 13 11 35 Ifl 45,4N 151,6E 25 4.8 KURILE IS 19 
10 13 11 39 57 44, 3N 149.3E 25- 4,3 KURILE IS 19 • 

!0 13 11 57 20 44, 7N 151.3E 50 4,3 ICURILE IS 19 
10 13 12 5 4 3 4 5. ON 15U,8E 25 4.6 KURILE IS 19 
10 13 12 20 47 44,8N 149,6t 45 4.3 KURILE IS lv ■ 

10 13 12 2" 39 45,9N 151.8E 30 5.0 5.75 5,40 «.URILt IS IV 
10 13 12 34 19 44,6N 149,3E 25 4.5 KURILL IS 19 
10 13 12 40 44 45,6N 150,5E 45 4,6 5,25 5,00 KURILE IS 19 
!0 13 12 U7 13 44,4N 149.4E 55 5,9  5.2 5,50 5,08 KuRILE IS 19 
U 13 12 5? 25 4 4,bN 150,5E 30 4,6 KUHILt IS 19 
'.C 13 12 53 57 44,6N 149,3E 25 4.6 KURILE IS 19 
lü 13 12 58 22 45,ON 150.IE 50 6,0  5.4 5.92 5,37 KURILE IS 19 
U 13 13 5 '• 46,3N 151,3t 33 4.8 KURILE IS 19 
10 13 13 t'l 4 4,5N 149.3E 60 4.5 3.96 4,00 KUULE li IV 
10 13 13 36 53 44, 9N 150.4t 5<j 4.4 KU<lLt lb 19 
10 13 13 4 1 4i 4 4 , 5N 149.8E 50 4.3 KURILE IS 19 
10 13 13 l.-K 25 4 4,4N 151.2t 50 4.6 KUIUUE iS 19 
10 13 13 53 3 44,3N 149.9E 4 0 4.2 KURILE IS 19 
10 13 13 54 25 4 4,9N 151.7E 50 4.8 4.63 4,60 KURILE IS i > 
lo 13 l*. 3 56 45, 3N 151.0t 25 4.8 KURILE IS 19 
10 13 l'. 14 4 3 45,ON 150.2E 40 4.7 KUR ILL IS 1' 
10 13 1'. lb 12 44, 5N 149.5E 50 5.1 5.47 5,10 KUMILL IS IV 
10 13 14 50 20 17,6N 100.8W 88 4.0 MtXICO CÜASI 5 
10 13 15 27 18 4 3,5N 144.9E 45 4.4 KURILt IS 19 
".0 13 15 33 54 46, IN 151.Ot 5f. 4.3 KURILt ls 19 
".0 13 15 50 0 4 7, ON 149,5E 45 4.1 KURILE IS 19 
10 13 15 59 53 45.6N 150.5E 35 6.3  6.1 6.67 5,88 KURILE IS 19 
10 13 16 12 33 45.IN 150.8E 30 4.8 5.29 5,10 KURILt ls 19 
10 13 16 17 M 45. 5N 149.4E 4C 4.6 »> .-• iLt 1J IV 
10 13 16 ^8 58 44. 9N 15C.3t 4 0 5.2 5.5. -.20 MJRILL IS 1 / 
10 13 16 32 39 45,IN 151.3t 40 4.5 KURILE IS 19 - 
10 13 16 4 5 19 ie,4N 103.1W 50 4.8 4.15 4.20 MICHÜACAN MtXlCU COAM  5 
10 13 16 4 9 4 1 4 4.5N l-...-.t 40 4.5 KURILE IS IV 
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MO DA HR MN SEC l.AT   LONG DEP  MAG MCGS MTOT MB   LOCATION REG 
10 13 17 17 19 44.4N 151.6E 60 4.7 KURILE IS 19 
lü 13 17 25 55 44.5N 150.8E 45 4.6 4.45 4.25 KURILE IS 19 
lü 13 17 31 19 44.3N 149.2E 45 4.7 5.00 4.90 KURILE IS 19 
lü 13 17 55 *8 43.2N 111.3W 33 3.7 IDAHO 34 
1Ü 13 17 56 27 44.5N 150.2E 45 4.2 KURILE IS 19 
10 13 18 10 55 44.ON 150.OE 45 4.7 4.25 3.90 KURILE IS 19 
10 13 18 13 45 44.2N 149.4E 55 4.7 4.91 4.55 KURILE IS 19 
10 13 18 14 58 45.2N 150.8E 45 5.2 6.05 5.55 KURILE IS 19 
10 13 18 34 48 47.8N 148.IE 33 4.5 KURILE IS 19 
10 13 18 36 42 44.9N 150.2E 50 4.2 KURILE IS 19 
10 13 19 11 21 44.2N 149.7E 25 4.6 KURILE IS 19 
10 13 19 26  4 45.7N 151.5E 30 4.6 5.08 4.70 KURILE IS IV 
10 13 19 27 38 45.7N 151.7E 45  5.8 5.5 5.87 5.28 KURILE IS 19 
10 13 19 41 21 45.3N 151.4E 45  5.9 4.9 KURILE IS 19 
10 13 19 52 17 45.ON 151.OE 25 4.4 KURILE IS 19 
10 13 19 54 56 44.5N 150.9E 35 4.2 KURILE IS 19 
10 13 20 14  8 44.4N 151.4E 25 4.5 KURILE IS 19 
10 .13 20 27 38 45.6N 151.7E 30 4.8 4.90 4.30 KURILE IS 19 
lü 13 20 35 53 46.IN 151.8E 30 4.5 KURILE IS 19 
U 13 21 17 45 45.4N 151.5E 45 4.4 KURILE IS 19 

10 13 21 35 37 45.3N 151.7E 45 4.7 KURILE IS 19 

10 13 21 48  2 44.3N 149.5E 5C 4.3 KURILE IS 19 

10 13 21 50  2 46.IN 151.8E 45 4.5 4.91 4.30 KURILE IS 19 

lü 13 21 55  1 44.7N 153.IE 50 5.5 5.79 5.25 KURILE IS 19 

10 13 22  2 59 45.ON 150.9E 50 5.0 5.59 5.23 KURILE IS 19 

10 13 22 25 37 44.2N 140.3E 45 4.4 KURILE IS 19 

10 13 22 29 49 44.3N 149.5E 40 4.8 KURILE IS 19 

10 13 23  5 34 45.5N 151.BE 30 4.6 KURILE IS 19 

lü 13 23  8 49 45.2N 151.4E 45 4.6 KURILE IS 19 

10 13 23 15 37 KURILE IS 19 

10 13 23 25  1 4«.4N 153.OE 50 4.7 4.62 4.10 KURILE IS 19 

10 13 23 52 23 44.5N 150.IE 50  6.1 5.5 5.61 5.20 KURILE IS 19 

10 14 CG  3  4 45.ON 150.9E 60 4.7 KURILE IS 19 

10 14     4 48 46.IN 151.4E 60 4.6 KURILE IS 19 

lu 14 00 19 18 44.5N 150.5E 45 4.4 KURILE IS 19 

10 14    52  4 46.6N 150.6E 35 4.5 5.30 4.50 KURILE IS 19 

10 14  1  9 23 44.8N 151.7E 40 4.1 KURILE IS 19 

IC 14  1 19 17 44.3N 151.2E 55 4.4 KURILE IS 19 

10 14  1 35 51 <i4.4N 149.8E 50 4.2 KURILE IS 19 

10 14  1 50 47 4a.5N 151.4E 50 4.4 KURILE IS 19 

10 14  2  1 24 25.2N  95.3E 33 5.3 5.73 5.05 E INDIA 26 

10 14  2 15 15 47.5N 150.OE 45 4.4 KURILE IS 19 

IC 14  ? 18 39 44.4N 150.3E 45 4.4 KURILE ls 19 

lü 14  3 21 56 44.9N 151.8E 50 4.2 5.36 5.00 KURILE IS 19 

10 14  3 31  8 45.9N 151.8E 25 5.0 5.65 5.45 KURILE IS 19 

1U 14  3 52 56 44.7N 149.8E 50 4.1 KURILE IS 19 

10 14  '«  6  2 44.9M 150.2E 50 5.3 5.60 5.08 KURILE IS 19 

10 14  4)114 4'..,7N 150.6E 45  6.1 5.3 5.58 5.16 KURILE IS 19 

10 14  4 13  3 4/..9N 150.7E 40  5.5 5.2 5.73 5.40 KURILE IS 19 

10 14  4 34 31 44.4N 151.5E 25 4.5 4.56 4.80 KURILE IS 19 

10 14  5 24 12 44.5N 151.OE 55 4.9 5.32 4.78 KURILE IS 19 

lü 14  5 39 17 2.3S  77.6W 33 4.7 5.19 4.62 PERU-ECUADOR 8 

10 14  5 42 55 44.8N 150.6E 50 4.5 4.47 4.70 KURILE IS 19 

lu 14  6 26 12 52.8N 167.1W 80 5.1 5.47 4.94 FOX IS ALEUTIAN IS 1 

lv/ 14  6 29  2 44.IN 149.4E 35 4.4 5.29 5.00 KURILE IS 19 

K 14  6 59 57 )R,8S 169.3E 250 4.7 4.69 4.50 NEW HEBRIDES IS 14 

U 14  7 15 58 44.6M 150.3E 45 4.9 5.18 4.80 KURILE IS 19 

10 14  7 53 43 45.3M 151.OE 35 4.1 KURILE IS 19 

10 14  7 54 34 44.8N 151.2E 55 5.1 5.21 4.88 KURILE IS 19 

10 14  8 31 23 42.2N 10B.3W 33 4.5 WYOMING 34 
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MO DA HR MN SEC I.AT LONG DEP MAG  MCGJ MTOT MB   LOCATION REG 
10 1 * 8 A3 5? 44, 7N 150,7t 50 '».S KUKILE IS IV 
10 1 i* 9 22 7 19.OS 169,OW 160 4,50 4.40 NEW HEBRIDES IS 14 
10 ] 't 9 29 7 45.5N 151.7E 40 4.6 4.54 4.75 KURILE IS 19 
1Ü I '♦ IC 1 27 45.IN 150.8F 45 4.2 KURILE IS 19 
10 1 i* 10 24 37 45.7N 160.2E 40 4.3 5,30 4.90 KURILE IS 19 
10 1 it 1 1 13 19 45.ON 150.9E 45 4.4 5.04 5.10 KURILE IS 19 
lu 1 U 1 1 23 14 4 5.5N 151.7t 50 4.3 5.09 4.80 KURILE IS 19 
10 1 ̂  1 1 56 31 45.4N 150.9E 45 4.4 KURILE IS 19 
10 1 u 12 \ 1 42 4 5,6N 152,4E 40 4.5 4.82 4.60 KURILE IS 19 
lü 1 <. 12 44 54 44.7N 150,2E 50 4,3 4.87 4.80 KURILE IS 19 
10 1 6 1 3 21 45 4 4.8N 151,OE 60 6.1  5.9 6.48 5.66 KURILE IS 19 
U 1 U 13 53 17 45,ON 151,IE 30 4.8 6.05 5.70 KURILE IS 19 
lü 1 i* 1'4 47 31 3.3S 126,7E 3 3 4.7 4.65 4.74 CtRAM IS 23 
lü 1 '• 15 31 39 l.ON 127.6t 231 4.57 4.60 TIMUK Rt&ION /i 
lü 1 <• 17 50 15 45.2N 151.3t 60 6.3  5.0 5.34 4.99 KURILE IS 19 
10 1 tt 17 56 18 45.ON 151.3E 30 4.5 4.86 5.00 KURILE IS 19 
10 1 l* 18 ? 56 44.8N 152.2t 40 4.4 KURILE IS 19 
lu 1 u lö 32 7 4.2S 10i.4E 33 5.05 4.93 SUMATRA et 
10 1 l* 70 46 17 44.SN 152.3E 40 4.6 KURILE IS 19 
10 1 lt ?1 8 45.ON 150.5E 45 "5.1 5.29 4.76 KURILE IS 19 
10 ] u ?1 19 55 44.3N 149.3E 45 4.7 4,43 4.10 KURILE 15 19 
10 1 1, 21 43 47 44.5N 149.2E 60 4,1 3.92 4.40 KURlLt IS IV 
10 1 '* 22 6 14 44.CN 149.3t ii 4.1 3.47 4.10 KUKILt iö IV 
10 ) «. 22 8 27 !/.0S 173.9t 33 4.5 4.45 4.60 MJI IS 13 
10 ^ 22 35 32 44.5N 150.6E 45 5.0 5.09 4.77 KURILE IS 19 
1Ü '. 22 59 5 17. OS 173.BE 33 4.6 4.96 4.53 FIJI IS RLOIÜN 13 
10 «. 23 5 16 39.5N 74.4E 69 2.95 3.40 SINKlANü CHINA // 
10 b 38 53 4 5. ON 151,8C 45 4.3 KURILE IS 19 
\0 5 42 52 45.IN 150,9E 45 4.2 KURILE 15 IV 
\y. 

L '-7 4 1 43.2N 150,2t 40 4.2 4.66 4.80 KURlLt Ij IV 
. u '. ■'. 1 3 22 2.bN 98,9E 137 4.60 4.35 SUMATRA ih 
lü 5 4 33 44 '•U.9N 151,7E 33 4.2 KUR ILL IS IV 
10 i b u 56 27 44.5N 149,6E 50 4.5 5.60 5.40 KURILE IS IV 
K •i b IC 34 44.3.N 151,4t 4 5 4.2 KURILE 15 I< 
10 1 •j 6 49 3« 42.2N 152,3E 40 4.2 KURILE 15 IV 
10 1 b 7 7 20. 5S 173,9W 3? 5.1 5.38 5.03 TONGA 15 \l 
IÜ 1 b 7 26 9 59.ON 139.8* 33 4.3 ALASKA i 
io '} b 12 45.ON 151,IE 4 0 4.9 5.23 4.75 KUMLE IS \H 
10 h o 2 Ö 45. 3N 15),2E -0 5.5  5.4 5.66 5.C9 KUKILt IS iv 
10 b o 14 34 4 4.3N 149,5E 33 4.3 KURILE IS 19 
10 b 9 3? 9 45.2N 150,2E 40 5.5 5.57 5.05 KURILE IS 19 
lv> b ■) fco 3C 67.2N 18,4W 33 5.5  5.2 5.43 4.94 N UF ICELAND 40 
10 b 10 47 13 44.6N 149,OE 50 5.4 5.90 5.23 KURlLt IS 19 
K b 1 1 53 46 45.IN 151,9E 55 4.6 5.16 4.65 KURILE IS 19 
IC b 12 3 49 45.IN 151,8E 45 4.7 5.30 4.95 KURILE IS IV 
10 b 12 28 56 40.&N 77.6W 14 Sri uutbLC J4 
10 b :? 56 19 17.15 1 /i.9t i3 4,5 4.89 4.37 1 Ul 15 1 J 
10 15 13 59 50 46. 3N 77.8W 14 i,U SM uutbtC i-. 
10 \b 15 15 14 44.3N 114.7W 33 3,9 IDAHO 34 
K b 16 16 6 4S.6N 150.2E 3? 4.6 KURILE IS 19 
10 \b 1 7 15 56 4 4. ON 149.3E 50 4.4 4.85 4.70 KURILE IS IV 
10 15 1 7 35 1 44,8N 150,4E 40 4.2 4.07 4.50 KURILE IS 19 
10 \b 17 54 4 45.2N 151,3E 29 4.6 4.90 4.80 KURILE IS 19 
10 15 IS 23 58 45.3N 151.Dt 3 3 4,9 5.25 4.U8 KUKILt IS IV 
10 15 19 55 10 28.2S 67,3w 56 4,3 AR&ENTINA ö 
U \b 20 41 30 4 5.4N 151.IE 50 4,9 5.45 5.05 KURILE IS 19 
U 15 21 44 58 3,OS 129.9t 27 5,2 5.72 5.07 CERAM ii. 
10 15 2? 41 45 ''6.8N 152,4E 35 4,6 4.78 4,60 KURILE 1 S 1 V 
10 15 ?3 0 4 5,9iN 1 4 9 , 9 E 40 4,6 4.79 4,9f) MjRILt IS 19 
10 16 46 45,IN 153.7L 45 4,? 4.44 4.63 KURlLt  10 19 
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MO DA HR MN SFC LAT LONG DEP  MAG MCGS MTÜT Mb LOCATION REG 
10 16 1 25 7 46.IN 151.SE 45 4.9 KURILE IS 19 
10 16 3 15 1 KUKILE IS 19 
10 16 U 36 1 44.ON 150.9E 40 4.5 KURILE IS 19 
10 16 5 15 36 44.8N 150.4E 33 5.2 5.28 4.73 KOHILE IS 19 
10 16 7 12 58 22.2S 179.5W 539 4.3 4.40 4.63 HJI IS 12 
10 16 7 50 22 10.8S 163.7E 68 4.5 5.05 4.90 SOLOMON IS RtOluN 15 
10 16 8 33 42 45.6N 151.9E 45 5.0 KURILE IS 19 
IC 16 o 2<) 57 45. 2N 153.8E 40 4.6 KURILE IS 19 u 16 10 3-J 55 4b.2N 150.4t 4 5 5.0 5.03 4.65 KURILE IS 19 
10 lo 12 47 44 1.8S 127.9E 33 5.2 5.83 5.30 HALMAHtRA 23 
10 16 13 55 26 15.IS 173.6W 33 4.9 5.21 4.80 TQNGA IS 12 
u 16 14 20 45 45.8N 151.8E 40 4.5 KURILE IS 19 
lu 16 1*. ^9 44 46.6N 150.4E 40 4,3 KURILE IS 19 
10 16 i r. 31 1 4 2.4N 70. 7W 25 4.2 4.2 3.05 3.80 MASS COAST 34 
10 16 15 36 33 44.2N 114.8W 33 4.2 IDAHO 34 
10 16 15 '.3 1 38.6N 73.4E 33 6.0 5.9 6,09 5.20 TADZHU SSR 48 
:o 16 1" 2 2 5 28.8N 58.OR 32 4.8 5,02 5.10 S IRAN 29 
ij 16 20 31 15 38.6N 73.IE 70 TAOZMU SSR '.e 
IG 16 20 39 30 8.8N 137.9E 28 5.0 5,00 4.90 PALAU IS KtGIüN 17 
10 -.6 21 30 53 44. 4N 150.9E 80 5.0 4,75 4.20 KURILE 15 19 
i _• 16 -1 "> 21 16 '. 7 , 7N 62.OW 67 4,9 5,39 4.60 LEEWARD IS 7 
10 1 7 35 20 45.IN 149.6E 33 4,9 4.73 4.20 KURILE IS 19 
lü 1 1 1 22 8 44. 5N 114.7W 33 4,7 2.90 3.60 IDAHO 34 
; j 17 2 11 35 21.5S 63.4W 33 4,5 4.94 5.60 S bOLIVIA 8 
» l 7 3 5 5C ll.tN 140,6E 70 5,1 4,97 4.58 MARI ANA IS 17 
i- 1 7 3 Üb 8 45.IN 151,4E 45 4.3 5,64 4.50 KURILE IS 19 
13 1 ' '. «9 50 45.2N 151,7E 5 c 4.5 5,21 4.60 KURILE IS 19 
1- 17 a »0 55 46, 3N 149.1L i,'- 4.7 5,80 4.80 KURILE IS 19 
1- 1.' e 31 19 45.BN 151.7E 45 4.6 4.91 4.80 KURILE IS 19 
u- 1? o ?3 24 38.8N 73.4E 4C 4.4 4.30 4.30 TAüZHIK SSR 48 
!'- 1? 10 16 49 43.PN 151.OE 50 4.5 5.16 4.50 KURILE IS 19 
:o 17 IC '. 1 26 45,ON 150.8E 33 4.3 4.10 4.50 KURILE IS 19 
!^ 1 ■• 11 ?5 31 17.3S 16B.0E 33 4.3 4.84 4.73 Ntrf HLUKluES 15 14 
U 1 ' 1 ! ^rO ^0 45.ON 151.4E 4 5 4.3 4.23 4.57 KUR ILL IS 19 
iu 1 ' U 18 23 49.2N 149.8t: 4 5 4.2 5.14 4.80 KURILE IS 19 
10 I '' 12 «•H 34 45. IN 150.3E 50 4.2 5.47 5.00 KURILE IS 19 
U l / l'i 6 3 2 'i4.2N 149,2E 40 4.6 5.19 5.00 KURILE IS 19 
1.. 1 7 i'. !'• 9.8N 126,5E 33 5.4 5.66 5.28 E MINDANAO CUASI 22 
:„ ! 7 1'. 1'. 2 33 3.91 4.70 LOCAL 8 
» 17 1'. 22 15 46. 2N 152,OE 45 4.4 5.12 4.80 KURILE IS 19 
io : i r^ 3 13 44.IN 149,?E 55 4.6 KURILE IS 19 
ly 17 19 3 32 6.6N 126,3E 3? 5.4 5.17 4.85 Of-F MINUANAU CuAbI 22 
!0 1 1 22 yh 4 f. 4b. 3N 151,6E 30 4.f< 4.99 4.40 KURILE Is 19 
1- 1 7 23 ..•'. 34 4 4.6N 149,0t 45 6.1 5.4 5.96 5.02 KURILE IS 19 
1 17 ?? s* 57 4 4.5N 1*.9.0E 45 4.9 5.37 5.00 KURILE IS 19 
:- 1H 1 59 38 44. 5N 149.1E 45 4,9 5.19 4.86 KURILE IS 19 
;o 1R 2 ?P, 41 44.5N 153.3E 50 4,2 KURILE IS 19 
1 Q ie 2 67 U 18.OS l'B^W 650 3.7 4,94 4.75 FIJI IS 13 
l v it-. u 1 2/ '■'•.'. N 150.4E 60 4.8 4.54 4.35 KURILE IS 19 
i. lc '• :•( i *.4.0N 150.9E 40 4.5 4.02 3.70 KURILE IS 19 
10 18 G '.6 10 42.8N 14 1,4E 4 0 4.6 5.81 5.50 N HOKKAIDU JAPAN COAST 19 
10 )H ^ 26 16 45.3N 151,6E 40 4.2 KURILE IS 19 
! j !« ^ '. j 53 45.4N 151,5£ 40 4.5 KURILE IS 19 
* J |fl 6 .•'■. 22 44. 7N 149,9F 60 4.3 5.45 5.00 KURILE IS 19 
! j 1H "7 5 15 45.8N 150.8E 30 4.5 5.18 5.06 KURILE IS 19 
io 18 7 ^^ 14 44.8N 150,0t 55 4.3 4.35 4,00 KURILE IS 19 
10 18 8 5 22 62.6N 146,6W 51 4.2 4.43 4.70 ALASKA 1 
1J 1H e 15 17 44. 5N 1 5 1 . 1E 55 4.3 5.91 5.00 KURILE IS 19 
10 18 * 41 38 10.55 161.6E 33 4.9 5.19 4.98 SULUMUN IS 15 
10 18 8 4 2 16 33 3.28 4.60 LOCAL ATU 4.9 30 
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MO DA MR MN SKC LAT   LONG DEO MAG  MCGS MIOT Mb   LüCATIüN 

19 
19 

]■/ 

1-18 10  't 31 
44,8N 15ü.2fc 
48.2N 151,4E 

60 
33 

5.2  5,0 
4,2 

5.30 4.83 ICURILE IS 
4.58 4.10 KURILE IS 

10 18 10 18 18 
10 18 1^. 15  ? 
10 16 16    3*. 
10 18 17 Sb 

44,9N 152,8E 55 
33 

4,3 l^URILt IS 
4.19 5.00 LOLAL Akt. 6. i 

34,OS  71.4W 
45,6N 150.6fc: 

60 
40 

4,0 
5.2 

6.00 5.60 LtNIKAL CMILL 
5.44 4.92 KURILt ij 

c 
0 

1', 

IV 

19 

52 
:•* 

<". 

i^ 

r- 
i 'i 

10 18 18 Ab 5 7 
lu 18 20  5 1'. 
10 ie ?o   10 12 
10 18 21 2 2 5 3 

43.7N 140,6E 
4 7.6N 154.3t 
M.IN  41,lw 

45.2N 151,IE 

45 
4 0 
33 
45 

4.2 
• 5.1 
4.5 
5.0 

KURILE IS 
5.37 4.86 MJRILE lo 

N ATLANTIC 
4.87 4.70 iCURILE IS 

10 18 21 36 5b 
'>-• 18 22  2 <.<. 
10 18 22 52 51 

5,35 103,5E 

46,IN 152,5E 

33 

40 

5.1 

4.4 

4.84 4.63 SUMATRA 
3.08 4.40 LOCAL PM'o 4.5 
5.40 5.00 <1.|RILE IS 

10 18 2 3 '«3 3b 
lw IV  1  <, b* 
10 IQ P    \t,    \7 
JO l'J  2 1.8 37 
10 lo  3 ?      8 
10 10  3 ?   <,3 

10 1«  7 »5  2 
Iw 1-,  3 3«. 20 

10 19  3 '.7  J 
10 lo  /,  7 35 

10 I o ii    \o   Uit 
10 1'»  '• 26 1 7 
10 lo  '. 33 ^i 
10 1« t,   bo 3i 
10 !•>  b '. 1 18 

44,7N 149,2E 
15,ON  93,9W 

4 5 
34 

4.4 
4.3 

<URILt IS 
4.55 4,50 NtAR CnlAf'Ab MLAit.o 

18,3.S  'l^W /8 4.5 4.50 4.46 S PERU COAST •^ 
46,8N 153,7E 4S 6.0  5.2 5.63 4.91 MjRlLt IS 1 » 
44.5N 114.7W 
46,7N 154.0t 

33 
33 

3.9 
3.9 

IDAHO 
KURILE IS 

J- 

.V 

1 • 

l- 

! • 
i • 

.- 

'.6.5N 153,9E 40 5.1 5.41 4.95 «ijRILE lo 
4b,6N lb3,8E 33 5.7  5.4 5.71 4.96 KJkILt IS 
46,8N lb3,8t 2b 5.2 5.70 5.21 KUkILt la 
46,8N lb3,7E 40 4.5 4.56 4.70 KURILt IS 
47,3N 153,6F 4 0 4.2 «4.55 4.80 ^JklLE ib 
44,4N 149.3L 

21,2S  71,Ow 
44,oN 149,1t 

33 
33 
4 0 

4.'j 

4.6 
4.2 

3.98 4.«.0 KUklLt ii 
3.72 4.80 LOCAL LPu 5.8 
3.32 4.56 vH-   N CnlLt C^MJ! 
«4.55 4.d0 n-UnlLt io 

10 1«<  6 3'" '.0 51,8N 171,BW oO 4.2 t UX      l  '. 
• 

10 10  », /.6  7 
10 10  7    25 

4 1.2N  71.3E 33 5.0 4.32 4.05 NlkOnU So« ** c 
58.7N 137.4W 34 3." ALASKA 

!v 10  7  9 26 
10 |o  7 56 20 

18.4S 168,0t 
44,IN I51,1E 

222 
4t 

4.6 
4.6 

5.31 4.an NLw MtöRIütS lo 
4.02 4.40 ^^.JKIL^. IS »0 jo  o  2 20 

10 1<>  o 38  8 
9,9N 126,IE 86 4.81 ««.84 t Ltrlt Pl CüAil 

4b.4N 149,2E 30 4.6 KURILE Is 
t   «. 

10 lo 11 10 32 62,4N 149.6W 9 a 4.3 4.62 •4.10 ^LNIKAL HLA^KA 
- • 

i 10 19 11 b2 bb 10,1$ I|0,3t 33 4.48 4.36 SJMbA 
10 IV 1'. -M 2* 34,OS  71,4w 60 4.2 4.98 4.V0 <.CNI-<AL V.MILL 

• *• 
5 

10 l«» 1b 2ü  5 23.7S  /O.OW 67 4.>l 4.79 5.20 N CMILL 
10 10 ib ,,?   3? 43,4N I52,Cf -O 4.4 4.6H 4.80 MJklLE lli 1 , 
10 10 16 15 21 44,4N 150,0t 120 5.1 5.39 4.90 KJKILE ib 

1 ' 
1 * 

!0 11   16 20 5«. 45,ON I49.4E 45 4.4 KUkILt IS 
t 

10 10 18    <«6 35.9S  80.5E 33 5.43 4.98 INDIAN Oi.LAN 
10 19 18  1 58 46.bN lb2.7t 40 4.2 4.55 4.80 KükUf. lo ; , 
10 10 10 |0 1b 45,2N 151.2E 45 4.? 5.92 4.80 KuKlLt IS i / 

i - 
10 1«» 20 53 37 42.bN 152*0E 40 3.9 4.75 4.90 MJklLt IS 
lw 19 21 22 25 15,2N  39.2W 33 3.9 CjUATtMALA-MU.\üjKA„ b 
10 n 23 11 41 45.2N 151.It 33 4.6 5.25 4.60 MJklLt ib 
10 10 2 3 '.'. 31 45.IN 151.4t <.o 4.4 4.07 4.50 •»JklLt ij ; J 

10 20    22 5 3 37.7.S  73.2W 35 5.0 5.60 5.10 NtA« CMILL CL.ASI 
10 20    '.2 42 44.3N 149.7E 4 0 4.0 M/klLL ij ; , 
lü 20    53  7 44.7N 150.7t 25 7.1 6.17 5.2b sjklLE io l v 
10 20    57  5 50 6.2 KjklLt Ib i '• 10 20  1  5 12 4 0 HUKILL lo 1^ 
10 20  1  7 35 47.4N 151.IE '.5 5.0 ►.UklLt Ib 1 9 10 20  1 14  5 44.6N 150,IE 45 4.B 5.04 4.85 <URILf. 1b 19 

1 - 
10 20  1 22 35 45,9N 153,6H '.0 5.0 5,66 5,30 MJKILL ib 
lu 2C  1 31 37 50 »iURILt lo 1 9 
1" 2J  1 32 53 KüklLL IS 1 ■/ 
1 *J ^0  1 '.O 40 43.VN 147,Bt 40 4.^; 4.5j 4.7 5 NUKlLi. i^ 1 V 
10 20  1 41 12 KUKILL lo lv 

A-64 



MO DA Hhi MN SFC LAT LONG OEP MAO  MCGS MTOT MB LOCATION REG 
lü 20 1 54 12 23.4S 68.4W 118 4.5 6.46 5.90 N CHILt 8 
lü ^0 2 0 2') 44.7N 150.0E 45 4.9 5.64 5.17 KURILE IS 19 
lü ?c 2 12 43 45.ON 150.8E 50 4.8 4.49 4.65 <URILE I S 19 
IC ?.: y 2C 37 44. 8N 150.Of 40 4.2 4.03 4.40 fWRILE IS 19 
! 0 2J o 21 45 4 0 KURILE IS 19 
' o 2J > 46 3ü 60 MJKILt IJ 19 
10 20 2 52 46.5N 143.1£ 40 3.8 4.03 4.40 KURILE IS 19 
IC ?0 2 58 54 44.4N 14«).6E 60 4.6 4.56 4.75 KURILE IS 19 
1 \J 20 3 11 20.8S 17U.6M öOO 4.8 5.37 4.90 HJ1 Ib KLGIUN U 
L ^ 2u .< 1 3 2? 44. IN l49.8t 40 4.3 3.44 4.10 KURILE 1-. 19 
I ^ 2J 1 16 51 46.7N i52.0F. 33 4.2 4.86 5.00 KURILE IS 19 
10 2: ■j 34 28 50 KURILE IS 19 
1 ^ 20 3 41 42 44.3N 149.4E 45 3.9 KURILE IS 19 
10 2: 3 55 2'P 4 4.8N 149.9t 5 5 4.2 KUKILE lo 19 
lü 2: 3 5/ 2o 50 KUKILE IS ly 
1 u 20 3 59 15 45.3N 149.7E 55 4.6 KURILE IS 19 
1 u t \j <• 31 3/ 44.4N 149.9E 50 4.3 KURILE IJ 19 
1 ^ 2. • 4 0 ) 44. 9N 150.3E 50 4.6 4.40 4.60 KURILE IS 19 
: - 2: ■. '•6 5H '•4.6N 149.UF 40 4.2 4.8 3 4. 70 KURILE IS 19 
! j 2J 'i 52 2') 50 KUR ILL IS 19 
1 j ? J << 58 55 44.5N 149,7E 50 4.4 5.02 4.70 KURILE IS 19 
! c ;. »; 20 Iti 44.'JN 151.4E 50 4.S 4.81 4.55 KURILE IS 19 
i - A L a '•v. 51. ■• i %iU 153.7t. 55 4.5 4.79 4.90 KUHUL lo 19 
1 ^ 2- ■J 52 29 44.bN 149.7t «.0 4.0 4.40 4.70 KuRILt ls 19 
1 - . J 6 2 15 44. 3N 149.2E 40 4.2 KURILE IS 19 
: - 2 fS i - 25 4 3.9N 15r..7L 50 5.2 5.79 5.24 KURILE is 19 

/ . *> 'H *. \ 44.4N i50.3r. 5 0 4.3 4.79 4.55 KURILt 1J 19 
. o 2. s 56 <•>. 4 4.4N l5.T.Of: 4 0 4.1 KURILE IS 19 
1 u ."- 7 5 5b 42.0N 148.5C 55 4.2 KURILE ls 19 
i j c . i 20 2.. 44 . 7.\ 149.9L '.0 4.3 4.58 4.75 KU.RILE IS 19 
• - 2 A 2 s 12 44. JN 14v.i,r 33 4.9 5.04 4.93 KUKILE lo IV 
t w ,■: '.• 10 '.3 44. 4N 1'jÜ.Üt 4 0 5.9  5.5 6.03 5.36 KURILE IS 19 
1 • .^ : i 1'. Ib.lS S6.3t 33 5.23 5,03 INUIAN UCLAN ii 
1 s* 2 . i. 3. 58 44. 4N I -lOWt 40 4.3 4.95 4,60 KUKILE IS 19 
I - 2. »• 15 3,' 44. 9N 151.2t '.ü 4.5 4.07 4,50 KURUE lo 19 

'  ■ 11 15 4 7 44.2N 150.6E •«5 4.4 KURILE ls 19 
1 J • ■- : l 52 20 44. t\ 150.2t 45 6.0  5.1 6.06 5,37 KURILE IS 19 
, J 2. : .. <4 3i 54.3N 15 7.bt 4 5 4.6 KAMCMAIKA 19 
• U C M u- '.•/ V. -'" . 11\ 5.U 5.6 j ALOtKiA  Ui.A.,1 J/ 
; - C ^ ; > -' 1 i- -.5. IN 150.5t 4 5 5.2 5.33 4,ütt NUKILL io 19 
t - ,-.■, i • ."> 2 7 n • i N 115.6W 14 4.3 2.84 LO*LR CALIF '. 

2.• • • •. ) 2'. 3i 3.86 4,90 L(XAL A?J 5,3 90 
''. •■ J r/ 44 «bN 1 ••u.OI '.5 -.2 -OKlLt i J 19 

1 •- ••- !•> ! 1 2 ■ 44. |N 151.IE 5U 4.7 5.68 5,20 KURILE IS 19 
. *- 2» ib / * •j 4 3. /•, 15u.3t 50 4.5 4.31 4,60 KURILE ls 19 
: - i V ■■'. V. 45. /N l4V.7r 4 5 4.1 4.02 4.40 KUR ILL lo IV 
1 » 2v. l . 5 3 4 8 'l / • 4 =% 14'...-1E 4 5 4.2 KURILt ls 1 ' 
• M . u Ib P 44. 3N 149.7t '.5 4*4 4.40 «.60 KUKILt lo 19 
1 ^ .•- 1 ■' '■ 1 2? 44. 2N 149.6E '.5 4.3 5.24 4.86 KURILt lo 19 
- — 2 w I -' ' H 5« ■<'■.;'."; J4i,6E 45 5.0 5.34 4.82 KUKILE iS 19 

/ - 1 • •. 1 14 '•'•.2N 149,6t 45 4.3 5.38 4.80 KURILt lo 19 
'. w 2 ^ 20 \b C 2'<.0.s 17 7.6W 6u5 4.2 4.35 4.40 MJI 1 J 1. 
1 w 2 ^ 2 1 H 2 1 4'.-.CN 149.ÖL 40 4.5 5.15 4.5C KUMLl. 1 -f 19 
11. 2ü 2 1 i') 36 21.ON 14.7F l 15 it, 11 4,90 IJU« MA 25 
1 V- 2ü 2 2 ■•0 1^ 45./N 149.1L ••0 4.1 4,0/ '*. 5 0 KUR ILL 1 b 19 
1 V 20 2 2 '. / 5' 44.2N 149.71- ••0 4.1 5.14 5.0 5 KUKILt i L) 19 
1'-' ,■ .i 7? S,1 rt Mh.Ofv 151.7t. 4ü 4.7 5.4 2 5.00 KUKILL IS 19 
1 w 2 1 2'- 3; 3.16 4.50 LOCAL MU «4.5 3ü 
1 w 2; 1 3'5 5 ' 4 3.9N 146.3E 33 . 4.6 4.1 1 4,50 KURILt IS 19 
10 2: 2 16 3rt 44. 3N 149.9E 65 4.1 KUKILE IS 19 
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MO DA HR MN src LAI LONG DbP 

10 2\ 2 2 2 12 44*2N 151.6L t'i 
10 «M .: 31 39 22.9S 1 ;2.1t 5 4 

lu ^1 2 '* 7 (,) 4I3.1N 151.3t n 
10 21 i 3 34 44.ON 149.7E. '»5 
10 .M } 14 5'. 44.ON 149.9t 38 
i- 2: •) 18 41, 23.6S 176.1W 33 
io n • i '.0 l": 44. 7N 150.3E 55 
IC 21 10 7 5^ 45.ON 150.3E 55 
u ?\ IC 9 32 46.3N 148.2b 55 
10 21 13 9 S '♦5.2N 151.6b 45 
10 ?\ 13 ■) 34 3.3.S 150.2t 43 
10 2 1 13 2 / 10 26.OS 179.9b 397 
io ;i 1^ '♦0 V) 44.6N 149.8E 33 
10 21 l«i '.o 14 38.4N 73.3b 04 
10 21 15 35 35 44.6N 150.5E 50 
10 21 15 TB 24 «45.5N 149.7E 55 
10 21 '. 7 2C «»6 44.IN 150.3E 65 
10 21 20 3^ J') 44.2N 151.0b 50 
lo 21 20 57 31 33 
10 21 21 15 4" 43.3N 152.5E 20 
10 21 23 16 41 44. ON .150.3E 50 
10 21 23 29 20 44.ON 150.IE 55 
10 21 23 33 16 44.2N 149.OE 55 
10 21 2 3 59 25 44.9N 150.8E 3 3 

10 21 50 3t! 44.3N 1 14.e« 3 3 

U 22 1 l 15 13.7N 121.6E 15 
10 22 2 ?r> 6 44.3N 151.2E 4 5 

10 22 2 56 24 19.3.S 175.9E 23 
10 22 3 17 l1- 45.ON 150.2E 4 5 

IC 22 3 25 38 43.9N 150.3? 50 
IC 22 <• 18 15 16.OS 7C.5W 240 
10 22 4 29 12 51.OH 179.4E 55 
lv 22 <■ '.9 17 44. 5N 149.IE 33 
10 22 6 37 4u 44.8N 152.lt hZ 
10 22 7 2 54 3.OS 130.0t 54 

10 22 10 18 14 44.2N 150.3E 5G 
1- 2? IC 26 2 > •«3.6.N t48.lt ^ 

1- 22 !0 UH 32 44.IN :5o.5E 32 
10 22 12 5 31 45.3N J51.7E 33 
10 22 !2 1" 1 7 45.IN 151.8E 2o 

10 22 12 «.9 3 2 45.6N 151.7t . 50 
lu 22 13 27 •s 44.5N |49.6t 3? 
10 22 l<i 7 32 lb.2.% i73.9W 32 

10 22 '.5 35 25 11.6S 166.3E eo 
10 22 5 6 /.'. 43.5N 

,.50.4£ li5 
IC 22 17 2 «.1 33.4N 25.8r 33 

10 22 \ff \u 14 45.3N 149.4E 33 
10 22 10 26 14 44. 3N •.52.3t 3 3 

10 22 22 \u 7 44. IN 6.0t 
10 22 23 3 40 44.ON 152.4E 20 
10 23 6 '; 45. 7N 151.6E 20 

U 23 1 1 31 44.2N 152.CE 33 
10 2^ 2 3H 19 45.6N 150.IE 25 
10 23 3 '.6 32 23.5S 111.9W 33 
10 23 <• 2'. 6 31.4S 68.7W no 
10 23 b 32 34 45.ON 151.2E 45 
10 2 3 'J 35 3y 44..'.N 149.9b 4 5 

10 23 6 33 25 24.OS 176.0V. 119 
lo 23 7 5* 12 12.OS 166.5E 107 
IC 2-' E 1^ 15 44.3N 149.4E 50 

MAG 

5.5 

MCGL 
4.4 
4.6 
4.2 
4.1 
4.4 
4.9 
4,7 
4.4 
4.8 
4.8 

4,5 
3.9 
4.8 
4.5 
5.4 
5.0 
4,7 

4.4 
4,9 
5,2 
4,7 
4,2 
4,2 
5,0 
4,7 
5,8 
5,2 
4,9 
3,9 
4,7 
4,5 
4,2 
4,5 
4,9 
4,3 
4,4 
4,2 
4,3 
4,1 
4,3 
4,1 
4,5 
4,0 
4,6 
4,5 
4,6 

4,7 
5,2 
4,6 
4,7 
4,9 
4,7 
4,3 
4,3 
4.4 
5.0 
4.5 

Mlül Mil 

4.93 
4.42 

4./5 
4.70 

5.28 
5.09 

4.43 
5.05 
5.00 
4,59 

4,68 
4,57 
5.55 
5,41 
5,21 
3,40 

5,22 
5,39 
4,24 
5,26 

5,19 
5,14 

5,24 
5,41 
2,97 
5,85 
5,59 

4,19 
5,25 

5,14 
4,40 

4.70 
4,85 
4,50 
4,58 

4,50 
4,45 
5,00 
4,87 
4,50 
4.30 

4.86 
4.85 
4.16 
4.90 

4.93 
5.10 

4.80 
5.15 

4.93 
5.10 

4.30 
4.83 

5.25 
5.51 
M.84 
4.62 
5.12 
5.07 

3.81 
5.46 
4.10 

4.80 
5.63 
4.18 
6.19 
5.11 
4.52 
5.12 

IS 
IS 

IS 
IS 
IS 
IS 
IS 

IS 
lb 
IS 
IS 

4.90 
5.00 
4.60 
4.50 
5.10 
4.66 

4.30 
5.20 
4.50 

4.45 
4.95 
3.80 
5.50 
4.40 
4.53 
4.80 

5.06 
5.74 
4.93 

4.75 
5.20 
4.70 

LUCATION 
MJH1U IS 
LurALlY 1 
KUKILb IS 
KUKILb 
<UKILt 
TONGA 1 
ICURILE 
K.URILE 
KUKILb 
KUKILt 
bISM&RCK 
I- IJI IS 
KURItb IS 
TADZIHK S 
KUSILE IS 
<URiL£ IS 
KUR1LE IS 
K.UKILE IS 
LUCAL AKL 
KURILE IS 
K.URILE 
KUKILb 
KURILE 
KURILt 
IUAHU 
LUZON PI 
XURILt IS 
1 IJI IS 
KUMLE IS 
KURILE 
S PERU 
MAT IS 
KURILt 
KURILt 
itRAM 
KURILt 
K.URILE 
KURILt 
KURILE 
KURILt 
KuR:Lt 
KUR I Lb 
TONGA IS 
SANTA CKuZ 
KURILE jj 
S OF C«tIL 
KURILt IS 
KURILt 
ALPS 
KURILt 
KURILt 
KURILt 
KURILE 
tASTbR 
ARGENTINA 
KUKILb IS 
KUKILb iJ 
TUNGA IS 
SANTA CRUZ 
KU3ILE IS 

tA 

5.6 

IS 

li 
IS 

IS 
IS 
is 
IJ 
IS 
: J 
i ^ 

is 

ij 

i., 
Io 
I j 

IS 
IS RtOlUN 

IS 

r'l ii 

19 
14 
19 
19 
19 
1/ 
19 
19 
19 
1 > 
15 
12 
r- 
4b 

IV 
19 
i'" 
IV 
o 

ry 
19 
19 
19 
19 

/£ 

19 
12 
19 
19 
o 
■ 

: / 
19 
io 
19 
i . 
19 
;•. 
19 
19 
Vi 
W 
14 
: > 
30 
19 
i / 
3b 
19 
19 
19 
19 
<.3 
B 

19 
l9 
12 
14 
19 
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MO DA HR MN SEC LAT I.ONG DEP MAG  MCGS MTOT MU   LOCATION REG 
lu Z 5 9 Ul a 11 .2N 111.2E 50 5.1 5.71 5.27 E OF HONSHU JAPAN 19 
lü 23 10 16 39 6 .9S 118.IE 29 1.18 1.73 NE NEW GUINEA COASI 16 
10 21 !0 bO 2 2 i*b .8N 152.7E SO 1.2 3.99 1.10 KURILE IS 19 
10 2 3 1 1 ia 18 ItU • IN 119.SE IS 1.6 1.11 1.0 5 KUKILt IS 19 
lü 23 12 10 33 '4 6 .6N 1S1.9E 35 1.1 1.53 1.10 KURlLt IS 19 
lu 23 ].** nb 32 12 .2N 12S.7E 9 9 5.5 1.10 1.62 SAMAK PI CUAM <.2 
U <?3 18 3A 38 Üb .4N 152.3E SO 1.2 KUR1LE IS 19 
lü 2 3 30 'l 7 16 ,6N 62.2W ?3 1.3 LEEWARD IS 7 
1 - ,'3 ?0 1'. 20 2S .95 178.8W 313 1.63 1.83 KERMADEC IS 12 
U i ^ 70 2«. ■j 19 .IN 15S.5W 5 5.0 5.33 5.13 HAWAII 39 
10 . ■* 2 1 18 U 11 .3N 1S0.7E ■40 1.3 KURILE IS 19 
IC i ■: 2 2 1 l 13 11 .ON 151.3E 20 1.7 1.71 1.90 KURILE IS 19 
\j .-•• 1 6 2fc 11 ,SN 150.3E 15 5.7  5.0 5.11 5.00 K.URILE IS 19 
u 0 4<« 13 1 .3N 78.1W 38 5.0 5.27 1.78 W COLOMulA COAST B 
10 ,'.. 6 hl 2'. ig .2N 121.3t 72 1.8 1.79 1.86 bAbUYAN IS PI 22 
u :■'. 

7 ?U 3 '. .IN 78.5W ?3 1.1 1.95 1.70 W COLOMBIA COASI 8 u .-.. 7 2 b .'• i .«/S 102.9E 50 5.7  6.1 6.11 5.69 S SUMATRA COAST 21 
10 2<« 6 i bb 1^: .IN 1SC.0E 55 1.2 KURILE IS 19 
Iv. 2 ft 0 ■^2 M 11 .IN 111.8W 33 3.8 IDAHO 31 
1 - «.'• '.  1 3 b/ IS . 7N 151.IE -.S 1.0 KURILE lä 19 
! - . • ! ! 1 iL S8 .IN i1i.7w 3 3 3.9 ÜULF OF ALASKA 1 
11/ ?'. i ■> «.<> in 11 .ON 1S0.8E 10 5.0 S.62 5.10 KURILE IS 19 
u -'<« : v ,''. 6 11 .8N 119.9E 15 1.5 5.02 1.90 KURILE JS 19 
:- ;■. 

» ■:, 1 31 3B • IN 70.3E 183 3.83 1.20 IAD2H1K SSR 18 
"it. ?- 1 "• n 10 2H .3N 128.SE 33 5.1 S,57 5.10 RYUKYU IS 20 
:. 2«. 20 18 n 11 .IN 119.7E iS 5.0 S.28 1.86 KURILE IS 19 
.- *'** 2 1 •>i 25 IS . 3N 151.St iü 1.2 1.10 1.70 KURILE IS 19 
i. />% i i Ui Hl ./N ;i'».St -.0 1.0 1.16 1.70 KurtlLt IS 19 

.'t> 1 Jv ~ r 62. >ih 156.9t 23 uALLtNY IS IS 
:- .'V J brt b1) Sl. • bN 156.«.t 110 i.2 KAMCHATKA 19 
:.. i1) •• •l'< 2'. 33 3.75 1.90 LUCAL ANT 1.2 a 
• /s ^ Srt bl IS. .ON :50.7C SO 1.7 KJRILE IS 19 
u / "i t. 2 7 S2. • ON 171.8h 70 1.6 1.81 1.63 NEAR IS l 
u p^ -. ?7 S#i 11. .3N '. Sü.lE so 3.9 1.51 1.60 KURILE IS 19 
10 , «i 7 ?'■ 2 IS. . 7N 1S1.3L '3 1.1 1.62 1.30 KURILE 15 19 
. - . • f H 1/ 13. . 7N ISO.Öt '.S 1.1 KURILE IS 19 
!- j.» r il i'. 3.0o 1.10 LOCAL AM 3.0 0 
;- 2^) ::> 1 / &7 IS. 3N ISO,2t 3 J 5. 19 1.60 KuKlLt IS 19 
i \* .'^ i i \/ W '<<<, ON ISl.lt '.S 1.6 KURILE IS 19 
! - .•>■> ! ! 1 7 SS 1?-. iN !19. »E '0 i.l 1.26 1.20 KURILE IS 19 
N ^'J 12 33 '■ <••., .s.\ :5...2t IS 1.2 «.77 1.70 KURILE IS 19 
10 .'- ! 5 s 22 •'s. i.H 116.9W ;'. 1.5 CALII •> 
10 ."» ! ' ; 10 1 . .'\ 1SU.6L 3 J ••.C S. 1 i 1.Ö0 MJKlLL |j 19 » ."> 2i' ... •. /:» ,.0...0w i ^ i.S S.27 5.10 W UF (.ALAPAOOJ jj ;... 
lu ^-v !•• 2'. '.•; 11. tt Ifcb.9i 119 1.5 1.35 1.30 SANTA CKJ/ IJ V/ 
u .•'.• 16 2^ .•'. 2. i \ ! 3Ö.3K .'3 5.1 1.51 1.H0 *   NEW (JUINLA 16 
IC ?•) '.i '•; '.h «./., 3N 11".7F 20 1.3 KJKILI. IS 19 
IC ■<•. 19 ! bJ '.S. SN ISO.6! <3 1.2 1.65 1.70 KURILE Ii 19 
IC '?') 1<! HP ••.8 12. 3N Hl.SF 29 5.1 5.10 5.0 5 MARiANA I S 1 / 
lü :'< -^ ■3? IS 10. SS 161.7E !6 1.6 SANTA CRUZ 1^ 11 
lu . t> J..' '.'» •.<• 36, VN 95, 2 E } 5 5.1 S.08 1.9 7 IblNuHAl CHINA L   1 

10 ..■" ? ) 21 f. J 1 '. IN lii.ll: S7 1. 7 5.16 1.80 MAKIANA I j 18 
10 .'(> 1 1 1 f.. i u • IS 161.oL 33 1.3 bANTA CRUZ IS 11 
10 2 b ^ *)•) 10 11, SN '.SO.lt ST 5.5  5.1 5.18 1.97 KURILE IS 19 
u .'(< r. 1 32 '. :•. 7N '. S-.SL IC 5.1 1.92 1.30 KURILE 1 ... 19 
u 26 ■; *fl i\ 3 3 3.12 3.90 LOCAL AKL 1,2 Ö 

K ?b !- So i>U ii .SN 119.at 60 5.1 5.25 1.90 KURILE IS 19 
10 26 h P1! I'1 i'. ,6N 151.2E 60 1.3 KURILE IS 19 
i« 26 0 2 / b« **** ,HN 119.6t 56 1.5 1.32 1.60 KUKILE ib 19 
lu 26 6 bb L.'l ii . 7N 119.6E 60 1.0 KURILt IS 19 

A-67 



MO DA MR VN Sf c I.AT LONG DEP  MAC,  MCG5 M T 0 T Mil LOCATION HKh 
10 26 7 2^ 29 51.2N 177.5W J3 4.6 4.70 4.20 ANURcANUt 15 1 
10 26 ö 35 2U.7S 169.OE 3 3 4.2 4.31 4.35 LOYALTY 15 14 
10 26 10 32 37 <4<«*74N 149,5F. 5 5 4.3 KUKILfc 15 19 
10 26 1 1 2 1 'tß V..7N 149.7E 55  5. 1  5.4 5.60 4.97 KURILE 15 19 
10 26 11 31 5 3 ^.6N 149.8E 5 5 5.1 4.68 4.10 KURILE IS 19 
IC 26 1 1 33 16 KURILE IS 19 
10 26 12 3 3 5 0 15.ÖS 174.OW 115 5.5 6.07 5,42 TJNOA IS 12 
10 26 12 b(> M7 2.75 77.8W 33 4.2 3.37 4.25 LCUAL»ü« d 
10 26 l*. '»a <»4 ^^.bN 149.7E 60 4.2 4.31 3.90 KURILL 15 19 
10 26 18 b^) 39 7.OS 129.7E 125 5.0 4.65 4.57 tiANDA StA 23 
10 26 19 S 58 <4'4.1N 148.9F '.5 4.5 K.URILE IS IV 
IG 26 2C 2'' 15 ^3.^ IU.2E 35 4,3 IDAHO 5'. 

10 26 22 M 29 5.3S 152.OE 73 6,9 5.82 5.32 NEW bRITAIN 15 
10 26 2 3 58 59 43.8N 151.2E 33 5,0 4.92 4.30 KUKILE IS 19 
10 27 1 30 J2 29.5S 1Ü1.2W 3 3 4,6 5.05 4.40 LASILR IS RLblOn '• J 

10 27 <♦ 22 .'8 <t<<.<«N 150.2E to 3.9 MJrfILt IS 19 
10 27 5 20 18 20.e«; 178.6W 54 1 4.4 4.27 4.66 MJI IS It 
K 27 ■i i.Q Q 44.2N 149.5E 20 4,1 4.09 4.50 KUMLE IS IV 
K 27 7 '.5 26 14.7S 71.7W 121 4,2 2.37 4.00 5 PERU ti 

1 : 27 8 '.'b '.3 17.9r. !7fl.5W 586 5,0 5.52 4.90 MJI I J 13 
10 27 10 38 ^8 22..8S 175.2W ?5 4,8 5,18 5.10 TONOA IS 12 
IC 27 1 1 1 '4 33 3.49 4.60 LOCAL PMO 4.0 16 
10 2 7 1 1 2 31 33 3.47 3.60 LULAL AID 2.1 iu 
IC 27 12 2 5/ 5.6N 79.4W 32 4,0 4.51 4.30 W COLOMbIA COAil a 
IC 27 13 2 '4'. 43.5N 89.Ot 56 4,5 4.04 4,30 SINK UNO CHINA tl 
10 27 l" 1«. 15 45.4N 150.0E 60 4,3 5.58 5,10 iCUklLE IS IV 
1 w 2 7 14 '•r, 33.IN 115.6W 14   U, 2  4.3 CALlt 5 
10 27 1«. Sh 5 5 33.ON I15.7W 14   k. 1 CAL^ i 
10 2 7 ]•> 2«- 1 1 33.ON 115.6W 14 4,2 CALlt i 
•.- 27 IS 26 18 33.9S 15.3W 33 4,85 4,57 1HISIAN OA CJNMA ie 
IC 2 7 16 30 ^1 33.ON 1 15.7W 14 CALIF > 
u 2? 1t) '-•f 5C 44.2N 1 l4.ÜVt 33 3,6 IDAHU >" 
IC 27 16 12 2 33 3,75 4,30 LOCAL Alu 2»1 - •. 
IC 27 ie 7 ^^ 33.ON 115.6W 14 4,5 CALIF 3 
10 27 ifl 12 '.O 33.2N 115.7W 14 4,2 CALIF s 
13 2' !8 .';- 5 33.ON I 15.7W 14 4,5 CALIF ! 
IC 27 18 2<. '.? 24. 3S 176.1W 33 5,3 5,82 5,48 IONOA IS 12 
IC 2/ lö '.•/ 36 33.ON 115.6ft I* 4,6 CALIF > 
10 27 IV 36 2 7 16.d , 173.5W a 4,5 4,25 4.60 IONGA IS 12 
lu 27 19 38 15 33.IN I 15.7W 14 CALIF i 
u 27 19 53 50 44.SN 149.4E 65 4,0 KURILE IS IV 
1. 27 ?o 5 3ö 44.5N 150.IE 50  5 .1  5,2 5,39 4.95 KURILE lb 19 
10 27 3: 39 33.ON 1 15.6V. 14 CALIF i 
10 28 37 21 I.9N 124.BE 232 5,0 4,86 4.82 N CELEBES 23 
10 2b 2 25 8 14.8N 90.BW 3 3 3,9 CUATtMALA 5 
10 2« 2 bO 30 13.6', 76.9W 3 8 4,1 4.23 4.50 PERU b 
lu 28 u 56 "2 45.4N 151.3E 4 5 4.4 5,20 5.00 Ku^ILt IS IV 
u 28 b 15 3^ 46.5N 154.2E 33 4.1 KURILE IS IV 
10 2d 7 55 12 24.35 176.0W 33  5 .2  5.4 6,10 5.50 TONGA IS 12 
10 28 8 la 16 33.ON 115.6W 14 4.4 CALIFORNIA J 
IC 28 10 3 '.8 45.4N 150.OL 45 4.6 KURILE IS 19 
10 28 10 18 10 44.6N 149.6E 50 4.2 4,55 4.10 KURILE IS 19 
ia 28 11 23 39 5 7.15 147.IE 33 4,98 5.00 3 OF AUSTRALIA 45 
u 2b 12 3 19 52.ON 159.et 33  5 ,2  5.7 6.23 5.49 L KAMCHATKA cOAol IV 
10 2b 1<. 1 3 32 45.3N 151.3E 45 4.1 5.20 4.15 KURILE IS 19 
iü 28 1'. 36 20 45.7N 150.3E 5 5 4.5 5.35 5.10 KUKILE 15 19 
lü 28 ie. 5 5 36 33.IN 115.7W 2.76 3,80 CALIFORNIA 3 
1 J 28 18 5 10 4 5. ON 151.7E 60 4.3 4.70 4.90 KURiLE IS 19 
l'j 2H 1 8 9 3« 4 3.9N 150.9E 33 4.2 3.47 4.10 KURILE 15 19 
10 28 18 M 58 33 4.06 4.10 LOCAL 30 
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MO DA HR MN StC LAT   LONG DfcP  MAG  MCGS MTOT Mb   LOCATION               REG 
lü ?B in 15 12 ^,2.80  73,7W 30 4.9 5.60 5.07 S CHILt 
IC 2fl 19 49 15 24,bS 179.9E 532 5.0 5.59 5,22 MJl IS 
U 28 20 36 56 44,8N 149,6E ^5 4,7 5,28 4,83 KURILt IS 
10 2a 21 AS 24 49,9N 154,7E 105 4,8 4,99 4,36 KURILE IS 
l'J 29 2 23 53 44,6N 151,2E 05 4.6 4,43 4,70 KURILE IS 
I- 29 2   57 33 45,6N 151,2E 25 4,4             KUHILE IS 
IC 29 4 31 34 33 3#18 3#8o L0CAL MAN 3#ü 

U 29 5 39 33 43,IN 111,6W 33 4,0             IDAHO 
1J 29 b  4 53 27,8S  66,9W 106 3,7             ARGENTINA 

9 
12 
19 
19 
19 
19 
22 
34 
8 

lo .-9  7  1 42  ^«^N }24»j[W   38        *»•?  3,41 4,50 N CALIHURNIA CUASF       3 
19 
34 
13 
3 
8 

12 
12 
12 
36 
19 
19 
19 
8 

26 
19 
12 
14 
19 
19 
19 
ö 

4 0 

lw 29 7 9 45.3N 150.7E 55 4.5 KURILE IS 
|U 2«; t 42 11 43.2N lll.lW 33 IDAHO 
10 29 10 56 10 13.OS 178.3W 494 3.6 3.92 4.50 FIJI IS REGION 
1. 29 14 4 22 41.5N 127.7W 33 3.8 OREGON COAST 
10 2'i 15 49 10 24.Of,  68.6W 67 5.0 5.44 5.10 N CHILE 
l'J 29 16 55 49 26.5'. 177.5W 65 4,2 4,49 4,46 KERMAOEC IS 
U 29 ?ü 22 16 26,2S 177,8W 49 4,8 5,16 4,68 KERMADEC IS 
1. 29 22 22 38 24,4;, 176,!W ?3 4.9 5.29 4.96 TONGA IS REGION 
1. 21 22 41 22 «3.ON  17,IE YUGOSLAVIA 
U iC 58 44,2N 15ü,6E 50 4,2 3,36 4,00 KURILE IS 
U 30 35 40 '.4./N 150.OE 55 4.3 5,24 4,50 KURILE IS 
i- »i- I 5 37 4},4N 151,2E 45 4,1 3,35 4,00 <URILE IS 
iJ 10 1 17 31 4,8S  77,9W 20 5,3 5,63 5,14 N PERU 
10 30 2 39 15 ?3 4,25 4,90 LOCAL SHL 4,3 
1* 3'. 2 59 24 43.6N 151.4E 33 4.4 4.06 4.10 KUR1LE IS 
1Ü 30 5 31 4ö 26.6S 1 /H.OW 240 4.0 4.13 4.13 KtRMADEC IS RtblUN 
1^ 30 5 36 53 l-.4r- 166.2E ?3 4.6 SANTA Cku^ IS 
1-3, 9 28 VJ '.4.9N 149.1E 45 4.1 K.UKILE IS 
IU 30 10 51 46 44.6N 15Ü.2E 55 4,4 5,20 '»,50 KURILE IS" 
i: 3- 15 21  7 44,8N 150,2E 45 4,5 4,70 4,73 KURILE IS 
IC 3» 17 36 23 33 3,84 4,60 LOCAL ARE 6.6 
10 30 18 29 35 72,2N   1.4W 33 4,2 2,70 3.90 ARCTIC OCEAN 
lo 30 22 42 27 43.5N 150.5E 33 4.4 4.80 «••62 KURILE IS              19 
U 31 3 17 42 21.ÖS 175.OW l'S  6.1  5.2 5.97 5.15 TONGA IS 12 
10 31 " 25 38 23.9S 179.8W 464 4.5 4,99 4,86 f-1JI IS                 12 
lü 31 » 8 52 43,ON lll,3W ?3 3,0 IDAHO                   34 
lu 31 fl 51 42 17,9S 178,8W 637 4,3 5,34 5,02 MJl IS                13 
1-' 31 9 19 47 S1,HN 173,8W 70 3,9 4,17 3,80 ALEUTIAN IS              1 
lü 31 9 54 25 19,3S 177,4W 555 3.9 4.36 4.60 MJl IS                12 
lü 3| 9 57  l 27.4N  55.6E 35 5.3 4.85 5.05 S IRAN                 33 
lü 31 10 7 26 46.6;-  96.3E 73 5.2 4.88 4.9C INDIAN U^tAN           33 
10 3| |0 47 25 t0.5.r. 162.OE ?b 4.8 4.88 4.76 SOLOMON IS              15 
\C M 13 38 20 22.0S 169.9E '3 3.6 5.00 5.00 LOYAL1Y Is              14 
U 31 17 19 39 51.6N 178.6W 33 4.1 ANDREANOF IS              l 
l(i M !7 4fl 46 44.2^ 150.OE T0 4.4 KUKILE IS               19 
!.. ■»! 19 28 47 1H.2N 103.OW 33 3.5 3.76 3.60 MEXICO                  34 
10 31 20 10 54 37.2N  70.OE 105 4.5 4,52 3.85 HINDU KUSM REGION      48 
10 31 22 11 27 33 3.45 4.70 LOCAL Alu 4.2 30 
10 31 23 19 lv <..9S  77.7w 60 4.5 3.89 4.35 N PERU                   8 
1- 31 23 54  h <.3.7N 151.2E 33 4.5 4.42 4.70 KUHILE IS               19 

MO DA HR MN SEC LAT LONG DEP MAG MCGS MTOT Mb   LOCATION REG 
1 1 1   1 3 4 12 62.9N 3.3E 33 4.5  3.31 4.55 N£ OF SHETLAND lb 36 
1 1 1  2 26 1 5.5N 82. 6W 35 4.6             PANAMA 6 
11 1  2 51 36 45.2N 152.2t 40 4.3  4.07 4.50 KURILE IS 19 
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MO DA HR MN SEC LAT .ONG DEP 
1 1 1  3 52 26 51.7N 159.8E 33 
1 1 1 >*   29   1*3 29.55 64.2W 33 

11 1  7  2 42 14.6N 53.6E 33 
1 1 1  9 28 22 22.85 176.OW 33 

11 1 10 49 45 22.45 65.7W 137 

11 1 11 34 56 13.6N 90.1W 128 

1 l 1 20 59 28 22.55 176.8W 71 
1 1 1 22 41 24 44.9N 148.9E 60 

1 1 2    44 34 34.35 71.1W B9 

1 1 2  1 41 58 6.25 154.4E 63 
1 1 2  8 47 43 32.4N 113.7W 14 

11 2  9 17 18 44.6M 151.2E 50 

1 1 2 10 13  2 51 .SM 179.9W 33 

1 1 2 10 13 15 3 3 

1 l 2 12 45 16 35.IN 5.1W 33 

1 ! 2 16  7 13 12.55 74.7W 105 

11 2 17 53 27 4<«.0N 150.5E 50 

11 2 18 58 IC 33.ON 115.5W ?3 

1 \ 2 19 51 58 43. 3N 29.5W 33 

1 1 2 20 12 27 5.35 133.9E 38 

n 2 20 4C 32 22.25 175.6W 33 

n 2 21 35 30 24.35 68.1W 106 

n 2 ?2 21 21 1.9S 138.9F. 33 

1 ! 3  l 15 25 45.2N 151.4t 4 5 

11 3  1 37  4 45.4N 151.OE 33 

1 1 i       2 14 24 23.9N 122.6E 3 3 

1 1 3  3 10 13 3.55 77.8W 33 

1 1 3  4 24 48 4.3 5 78. ?W 146 

11 3  4 37 25 49.5N 155.6E 50 

11 3  7 38 11 15.65 73.?W 112 

1 ! 3 12    41 4 3.45 145.8E 33 

1 1 3 12  2 28 3.75 78. 3W 33 

1 ! 3 14 31 57 14.05 165.9E 50 

11 3 14 35 59 39.2N 21.IE 29 

1 1 3 15 59  5 38.4M 20.5E 33 

tl 3 17 10 11 16.9N 61.6W 34 

1 1 3 18 26  3 43.ON 111.7W 33 

1 1 3 I<» 22 54 45.3N 150.ir 4 5 

1 1 3 ?2   54 3 7 44.3N 149.7E 4 5 

1 1 4    52 53 45.2N 150.OE 66 

1 1 4  1  3 13 2.3M 79.7W 62 

1 '. U      1 14 33 15.15 16/.3E 154 

1 1 4  1 17  9 6.85 129.6t 80 

1 1 «.  2 14  4 6.95 129,5t lb 

1 1 4  2 36 4 1 7.05 129.5fc 129 

tl i*      3 29 31 15.05 75.8W 52 

1 1 u      3 43 16 6.95 129.BF 100 

1 1 a  5    29 7.05 129.5F 115 

1 1 4  5 22 59 6.85 129.BE 80 

1 1 «.  6  9 20 44.5N 150.6E 4 0 

11 «.  8  6 15 44.ON 150.Üfc 33 

1 1 4  8 35 52 44. 8N 149.3t »3 

1 1 4 15 13 35 7.05 129.'.E 132 
1 1 <• 15 45 Uh 4a.5N 11.OF 16 
1 '. 4 18 2? 43 23.55 176.1W ?3 
11 4 19 52  4 6.95 129.5E 10^ 

1 1 4 21 12 12 36. 3M 71.3E 148 
1 1 4 22 17  8 fa.85 129.8t 122 
1 1 4 ?2 25  2 9.05 139.7E 33 
1 1 5  2 56 51 55.51^ 157.OE 33 

MAG 

6.3 

6.9 

MCG5 MTOT Mb   LOCATION REG 

4.4 6.18 5.05 E KAMCHATKA COA5I 19 

4.0 ARGENTINA d 

5.1 4.88 4.40 GULF OF AiAN 37 

4.5 5.19 4.75 TONGA 15 39 

3.8 ARGENTINA a 
4.4 LL SALVADOR CUA,! 5 

5.4 6.07 5.12 TONGA lb 12 

5.5 6.14 5.14 iCURILE 15 19 

3.8 4.16 4.20 5 CHILE b 

6.9 3.88 4.72 NE* öHi  IAIN 15 

4.7 2.71 '♦.25 SONOKA MLXlCo '. 

4.6 4.75 4.60 MJHILE Is. 19 

4.1 ANL'RLANuF IS 1 

3.37 4.60 LOCAL PMo 4.6 16 

4.1 4.01 4.1C 5 SPAIN n 
4.3 4.10 4.<.0 PLRU f 

5.0 5.32 4.90 KUklLE i5 IV 

2.51 3.35 CALIF J 

4.2 4.94 «..85 ATLAMK wCLAN u 
4.9 3.7«J 4.15 TANIMbAK IS .6 

4.^ 4.76 4.70 TONGA 15 12 

4.8 5.79 5.10 CHILE-ARGENTINA ö 

5.2 5.15 5.05 NW NLW GjlNEA CUAST 15 

4.2 5.C9 4.70 KJRILE IS 19 

4.3 iCURILE 15 IV 

4.6 4.67 4.86 UFF t FuKMuSA CuAST ^1 

6.0 7.17 5. /C PLRO-LCL-^üR a 

4.2 a.23 4.10 PERu-EC^Auuk H 

4.9 4.85 4.56 S *.AMCMAIKA l-i 

4.8 5.4/ «1.90 5 PERU 8 

3.92 5.00 lAhMANIA »b 

4.5 «..82 4.78 NEAR ECbAUJR CuAS' 0 

4.9 4.62 4.20 NEW MtuKiuLo IS 15 

4.3 «..12 5.10 NEAR W GKLEV-L CUA^I i. 

4.1 3.4 3 '«.70 IONIAN 1-J .«> 

4.1 LttwARO IS 1 

4.2 2.C8 3.65 IDAHO i* 

4.7 5.30 4.77 HURILE 15 19 

4.3 MJRILE IS 1 • 

4.2 4.01 4.80 KURILE IS 19 

4.1 3.97 4.05 OFF W COLoMolA LOASl b 

5.8 5.V5 5.10 NEW HEUKIUtS i" 

6.20 6.33 oAN-rA ^LA L- 

5.3 6.08 5.60 UANDA »tA t  J 

5.5 5.76 5.13 bANDA SEA 2 3 

4.0 2.92 4.15 S PERU COAST 8 

5.1 5.24 5.OP üANOA 5LA ,'<. 

u.76 '..60 UANOA SEA /■. 

5.4 5.^.5 5.Ü8 UANDA 5t»» d" 

4.2 4.68 4.80 ^UKILE IS 19 

4.2 «..5/ 4.80 KUr^ILL 1-- 19 

4.3 5.02 4. /6 KUKILE lb 19 

5.0 5.12 4.85 bANDA 5EA ' 23 

4.1 3.43 4.7C ITALY 31 

4.6 5.35 4.90 TONGA IS 12 

5.05 4.80 üANDA SEA 23 

4.7 3.94 4.20 HINDU KUSH -.d 

5.4 5.59 5.10 UANDA SEA 23 

5.93 5.52 W NEW GUINEA 16 

4.2 3.47 4.10 KAMCHATKA 19 
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MO DA HR MN SEC LAT LONG DEP MAG  MCGS MT01 MB   LOCATION REG 
11  5 3 44 42 43.3N 1 11.2W 33 3.9 IDAHO 34 
11  5 5 16 31 7.3S 129.2E 141 5.1 4.48 4.27 BANDA SEA 24 
11  5 6 6 19 6.9S 129.4E 94 4.7 5.00 4.66 BANDA SEA 23 
11  5 8 18 4 24.85 179.7E 606 4.4 4.29 4.20 FIJI IS 12 
11 b 8 43 25 43.8N 150.3E 45 4.2 6.52 5.30 KURILE IS 19 
11 b e 43 34 7.25 129.OE 112 4.9 5.19 4.71 ÜANDA StA 24 
11  5 9 18 43 43.5N 150.9E 40 4.6 4.61 4.65 KURILE IS 19 
11  5 9 33 36 27.65 176.2W 92 4.5 4.46 4.62 KERMAOEC IS 12 
11  5 16 2 5 26.IS 178.9E 56 4.6 5.24 4.43 FIJI IS 13 
11  5 ?0 «jo 26 44.6N 148.8E 33 4.1 4.35 4.50 KURILE IS 19 
11  5 21 46 23 47.4N 147.IE 45 4.4 4.25 4.40 KURILE IS 19 
11  5 22 45 3 27.8N 92.4W 33 4.a 3.50 GULF OF MEXICO 34 
11  5 23 10 54 55.5S 28.4W 33 5.55 5.30 SANDWICH 15 REGION 10 
11  5 23 52 56 1.7N 126.4E 26 5.8 6.05 5.15 MOLUCCA PASSAGE 23 
11  6 1 1 7 12.85 73.9W 66 4.4 4.26 5.20 VENEZUELA 8 
11  6 1 19 37 7.es 129.eE 156 4.9 4.62 4.47 BANDA SEA- 24 
11  6 1 28 47 4.2S 77.7W 170 4.1 4.04 4.00 N PERU 8 
1!  6 2 13 16 2.65 138.4E 33 5.7 6.11 5.35 W NEW GUINEA 16 
11  6 2 55 54 2.5S 138.6E 32 4.8 5.50 5.20 W NEW GUINEA 16 
11  6 3 12 2.25 136.7E 43 5.1 6.07 5.16 W NEW GUINEA 16 
11  6 H 6 45 2.45 136.6E 22 5.3 4.88 4.65 W NEW GUINEA 16 
11  6 4 35 9 2.55 138.4E 33 4.47 4.60 W NEW GUINEA 16 
11  6 6 28 55 30.85 179.9E 411 4.7 5.07 4.66 SAMOA IS 12 
11  6 7 35 26 2.55 138.6E 36 5.5 4.91 4.75 W NEW GUINEA 16 
11 b 9 1 12 7.15 129.2E 90 5.5 5.85 4.76 BANOA SEA 24 
11  6 9 24 49 46.3N 154.eE 33 5.4 5.63 5.22 KURILE IS 19 
11  6 IC 53 3.05 136.7E 16 5.8 4.76 4.65 W NEW GUINEA 16 
11  6 11 33 8 2.85 139.IE 95 5.2 4.72 4.66 W NEW GUINEA 16 
11  6 17 7 22 9.es 113.6E 230 5.09 4.62 NEAR 5 JAVA COAST 24 
11  6 18 33 26 16. /S 69.7W 174 4.7 4.52 4.76 PtRU-BÜLIVIA BURötR 8 
11  6 21 fi 35 36.7N 22.eE 100 4.0 4.15 4.33 GREECE 30 
11  6 21 49 57 12.2N 86.OW 37 4.1 4.16 4.10 OFF EL SALVADOR COAST 5 
11  6 23 55 10 7.05 129.7E 229 5.3 5.66 5.20 BANOA SEA 24 
11  7 46 53 42.7N 149.3E 30 4.1 3.47 4.10 KURILE IS 19 
1 1  7 2 42 58 2.55 136.7E 69 4.9 4.66 4.60 W NEW GUINEA 16 
11  7 3 24 59 44.BN 150.IE 40 4.0 4.67 4.50 KURILE IS 19 
11  7 6 12 23 36.5N 141.7E 4 9 3.4 3.35 4.00 OFF t HUNSHU COAST 19 
11  7 9 3 53 44.2N 149.7E 4 5 4.0 KuRILt IS 19 
11  7 9 22 53 44.2M 151.IE 50 4.4 5.34 4.94 KURILE IS 19 
11  7 12 55 26 14.IN 146.2F 48 5.0 5.64 4.84 MARI ANA IS REGION 17 
11  7 15 12 34 45.5N 150.OE 40 4.1 5.00 4.80 KURILE IS 19 
11  7 15 5', 42 24.25 176.4W 33 5.1 5.73 5.23 TONGA IS 12 
11  7 16 26 3/ 11.35 166.IE 99 4.9 5.44 5.01 SANTA CRJZ IS 14 
11  7 16 45 59 50.2S 114.9W 33 4.7, 5.41 5.06 5 PACIFIC OCEAN 43 
11  7 17 34 58 24.45 176.0W 33 4.5 5.45 5.03 TONGA IS 12 
11  7 18 55 48 36.0.N 25.4t 33 4.0 3.37 4.35 N OF CkLIt 3J 
'. 1  7 20 15 22 29.45 176.1W HO 3.6 5.44 5.00 KEKMAOEC IS 12 
11  7 20 37 54 44.9N 151.9E 29 4.5 5.32 4.63 KURILE IS 19 
11  8 2 56 40 27.35 70.1W 40 4.6 4.78 4.70 CENTRAL CHILE 8 
u e 4 24 14 23.05 170.9E 35 4.6 4.99 4.74 NEW HEBRIDES REGION 14 
11  8 5 5 3 21.55 179.7W 659 4.6 4.96 4.72 TONGA 15 12 
u e 6 8 9 45.ON 150.9E 40 4.6 5.96 5.40 KURILE IS 19 
11  8 9 59 24 16.55 28.5t 33 5.5 5.41 5.10 N RHODESIA 37 
11  8 11 6 1 26. 7M 110.4W 33 4.4 CALIF GULF 4 
ii e 1 1 22 29 44.ON 150.4E 40 4.3 KURILE IS 19 
11  8 \U 35 26 44.4N 149.4E 33 4.3 4.67 4.50 KURILE IS 19 
11  8 16 13 36 2.7N 128.4E 216 5.7 5.16 5.20 MOLUCCA PASSAGE 23 
11  8 19 22 55 3.75 78.2W 33 4.5 ECUADOR 8 11  9 1 13 13 11.95 166.6E 112 4.3 4.26 4.50 SANTA CRUZ IS 39 11  9 2 46 45 56.SN 34.6W 33 4.6 4.84 4.80 S ICtLAND 32 
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MO DA HR MN SEC LAT   LONG DEP  MAG MCGS MTOT Mb   LOCATION REG 

11  9  5 37 lb 5.6S 105.5E 33 4.8 4.97 4.87 SUMATRA 24 

U  9  8 35 25 45.6N 150.OE 45 4.2 5.42 5.05 ICURILE 15 19 

11  9  8 51 19 45.3N 150.8E 33 5.2 5.56 5.26 KURILE IS 19 

11  9 1113 31 45.6N 150.9E 40 4.4 4,53 4.45 KURILE IS 17 

11  0 12 5'» 30 .15  25.1W 33 5.2 4.77 4.40 ATLANTIC OCEAN 32 

11  9 18 50 42 7.IS 129.4E 80 5.2 4.78 4.40 bANÜA StA 16 

U  9 19 31 38 3.03 4.40 LOCAL SHL 5.5 26 

11  9 20 21 32 11.2S 165.6E 47 4.8 4.11 4.33 SOLOMON 15 .1A 
11  9 21 15 30 9.OS  71.5W 600  6.9 5.9 6.52 5.16 W öHAllL Ö 

11  9 23 14 13 ft.5S  72.1W 563 4.4 4.34 3.90 W bRAZIL B 

11 10    30 31 2.OS 139.IE 129 4.8 4.23 4.40 W NEW GUINEA 16 

11 10  1    39 9.25  71.5W 600  6.4 5.6 6.26 5.25 W bRAZIL 8 

11 1J  1 Tft 41 9.4S  71.3W 600 4.1 3.60 4.15 W bRAZIL 8 

I 1 lü  4 3151 6.95 129.3E 181 4.4 4.23 4.13 oANDA SEA 24 

11 10  4 58 53 26.5N  93.2E 66 4.77 4.90 NE INDIA 26 

11 10  7 18  8 12.9N  88.5W 45 4.2 2.52 4.00 EL SALVADOR C0A5I b 

U 10  8 50  6 44.5N 149.4b 45 4.9 5.08 4.77 HURILE 15 19 

11 10 11 18 IV 3 3 4.33 4.90 LUCAL 1ST 7.2 30 

11 10 11 18 3? 36.5N  25.9E 34 5.4 4.81 4.50 AEGEAN IS REGION 30 

11 10 14 44 3? 45.IN 151.9E 40 4.2 KUR1LE IS 19 

11 10 15 58 35 47. 4N 147.4E 40 4.2 iCURILt 15 17 

11 10 16 18 58 33 3.56 4.70 LOCAL 5ML 6.4 <;6 

11 10 17 17 43 44.4N 149.OE 40 5.5 6.04 4.94 K.URILE IS 19 

11 10 18  8 44 4<..0N 147.3E 45 4.4 KUKILE IS IV 

11 IC 18 37 18 37.3N  20.9E 33 4.5 4.10 4.54 IONIAN 5EA 3, 

11 10 19 20 39 26.25 178.3E 507 4,3 5.32 4.97 5 UF HJI 15 12 

11 1!    10 26 43.8N 149.5E 55 4.7 4.09 4.13 <URILE IS 19 

1 1 1 '.    15  5 7.05 129.5F. 132 5.6 5.08 4.93 bANDA 5EA 24 

Uli    37 U 44.3N 149.2E «5 4.4 (CüRILL 15 17 

Mit  5  6  3 «♦4.3N 140.2E '.C 4.5 »iUfiiLE 15 IV 

11 11  5 45 50 43.9N 128.8w 33 4.1 3.24 4.50 Off   uKEGÜN CUA5I 3 

11 1 1  7 3? 43 56.05 126.4W ii 4.6 4.32 4.25 5 PACIFIC OLtAN 43 

ill!  '/ 40 43 44.6N 148.9t 55 4. 7 5.2C 4.95 K.URILE 15 IV 

1 1 11 I1 29  6 16.95 174.4« ia5 5.2 5.70 5.2 7 TuNGA lo 14 

11 11 14 4 3 16 32.05  71.OW 21 4.2 C CHILE fl 

11 1! 16 21 I '• 32.85  95.5« 31 4.2 4.63 4.60 FA5TLR 15 REGION «.< 

11 11 19 4«» 33 «..30 4.10 LOCAL PMO 4.1 lh 

1 1 1 1 1V 54  •» 9.15  71.4M 5Ö5 I..0 <..40 4.92 M uRA/lL n 

11 11 20 IH 40 4.CN  82.6«' 33 4.8 5.39 5.30 OFF M COA5T COLuKol« b 

11 12    31 47 44.ON 149.2E 3 3 4.4 3.4 3 4.10 K.UKILE 15 li 

1112  11/10 14.65 173.3M 33 4.2 3.39 4.60 5AMOA 15 u 
1112  4 5 7 12 44.8N 1 10.6M- 3 3 /EtLOWSIONE PAHK i" 

Hl''  6  7 53 27.95 17h.2w n 4.7 b,^i,   ••. -6 si UKAULC 1 . 12 

11 1 •  ;  «. «1 3'..5N  20,7( V> 5.0 •»./f. 4. »fl Ni.Ak '.M I KM ' 1    ' 

; i i,'  ; 5*. ho 44.2N 140.0< '•5 /..'- «.,«'. «.,'.r. S'.'K ILl  1 . i ■ 

1112  P i!' 1 b 44.2N l'-'/.,-! ■Jü «.8 «,V7 •••i)' KU.HILL  15 

11 12 12 M 4^ 15.8^  72.4M n 4.C 3.38 4.6*0 :< PLKU •• 

: 1 1.' ". 2 ■• 4  2 22.6'. 17'..5W n 4.S 5.4| 5.U5 IOMIA l_ 1 ■" 

1112 12 5  17 5I.
,
JN 170.0M 33 4,3 ANUKlANu>  1j 1 

1112 1?      1 44.2N 140,i.| 50 14 .0 5.31 4.90 KUKILI IJ 1 • 

11 12 14 :(,    18 3 3.15  68.6* 10 4.3 ARCibNT INA n 

".1 12 15 ,1fl 4/. M.7N  78.5f 13 4.6 4.53 '•.66 N INDIA u 1 

II 12 \ !   "X    5 » .«u.'.5 17 7. HM 50 4.4 b.Ob 5.00 K-tHMADtC i :, 1 2 

11 12 2C 54  4 7.15 120.5t 13 1 3.8r) 4.;,b oANUA :,tA i '• 

12 
■ -J : l \.>   2 1 4H 4 3 cl.ll   Wb.iw ii 4.b 5.60 ''«PO KLKMAULL 15 

•,11« 1 1') »/ •■•a.'iN 14'J.2L lü 4.1 3.V4 '»•'.C ^JI^ i l-t 1 5 i ' 

11  1 '   1  «<. '. r, «•♦.faN 1 3 7.1 K '.05 4.2 j HONSHU IV 

111"»   "    \P H.OS  71.5W 545 3.6 W ttRA2Il 0 

11   n     5 '. 6 u 7.AN 125.0t 33 5.6 5.18 4.80 MINDANAO P\ f i 

\]  ]■>    •>    1  '., »4.4N 11H.3E RO 4.4 :,   HONSHU Cu.V.i i '' 
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MO DA HR MN SEC LAT LONG DEP 
11 13 6 17 33 38.3N 112.7W 33 
11 13 7 32 42 44.2N 149.6E 40 
11 13 8 38 58 4.95 132.3E 33 
11 13 9 1 41 9.ON 73.3W 328 
11 13 11 18 29 23.85 179.9W 520 
11 13 12 34 52 51.9N 177,6W 33 
11 13 13 9 1 44.9N 148,8E 40 
n 1-» 15 ^6 49 22.85 175.3W 33 
ii 13 15 50 48 44.3N 148.2E 33 
n 13 16 6 36 22.85 175,3W 33 
n 13 16 25 17 45.5N 150,OE 50 
n 1? 17 18 50 22.95 175,3W 33 
n 13 18 4 11 22.95 175,5W 33 
n 13 20 3 7 25.3N 109,3W 14 
n 1'. 20 3 30.15 177,4W 42 
n 1'» 2 19 36 
n 1'. 3 58 49 22.6N 142,9E 177 
ii l*. <• 35 48 17.55 167,7E 33 
ii lA 5 6 8 45.7N 151,2E 15 
ii 14 9 5 48 15.IN 93.9W 33 
ii 14 10 17 27 30.5N 138.8E 439 
ii l'. 13 37 2 52.3N 179.8W 100 
u l'. l'. 1 18 17.45 167.6E 33 
u l* 14 5 36 17.55 167.7E 33 
ii U 17 59 5 15.ON 94.2W 33 
u 1<. 20 11 4 19.05 168.8E 33 
ii l*. 21 23 16 33 
ii 14 21 27 26 45.4N 151.4E 50 
ii l'. 23 37 50 17,45 167.8E 33 
n 14 00 18 52 4.75 76.8W 152 
ii 15 t*tt 39 44.4N 149.IE 4 5 

ii 15 1 11 57 3.35 129.IE 54 
ii 15 5 15 47 46.IN 14.6E 33 
ii 15 6 34 7 45.6N 153.2E ?? 
ii 15 e 21 23 44.4N 149.2E 55 
ii 15 15 17 8 52.9N 164.3W 33 
ii 15 18 16 45 20.IN .70.GW 50 
ii 15 21 6 3'. 44,3N 149.0E 50 
ii 16 1 17 6 4/..7N 140,OC 33 
ii 16 1 59 3 3 44.?N 149.2E 33 
11 16 2 3C 7 44.3N 149.OE 50 
11 16 6 24 30 17.45 167.7E 27 
ii 16 6 '.C 37 7.OS 129.4E 125 
11 16 6 46 16 41.3S 87.5W 11 
ii 16 11 7 54 26.7N 97.2E 33 
11 16 11 39 38 28.IN 95.IE 37 
! 1 16 11 5* 4? 3«.IN IW.OW 15 
1 1 16 12 24 41 38.3N 117,1W 15 
1 1 16 12 56 36 38.2N 117,1W 15 
11 16 14 ?3 43 38.IN 
11 16 l'. Uli 38 
11 16 16 48 10 38.ON 117,1W 15 
11 16 17 '.O 3 38.IN 117,IE 15 
11 16 18 6 55 2.25 80,OW 59 
I 1 16 1" 17 56 38.ON 117,1W 15 
11 16 22 «.3 26 22.3S 175,OW 33 
11 16 22 51 26 38.ON 117,OW 15 
11 16 23 39 58 22.15 175,3W 33 
11 17 48 3 7.6N 37,4W 33 
11 17 48 57 22,2S 175,OW 33 

MAG 

6,2 

5,7 

6,0 

MCGS MTOT Mb   LOCATION REG 
3.8 UTAH 34 
4,2 4.58 4.50 ICURILE 15 19 

4.17 4.35 bANÜA 5EA 23 
4,0 CüLÜMbIA 7 
4.9 5.79 5.30 FIJI 15 12 
3.9 ANÜREANÜF IS 1 
4.7 KURILE 15 19 
4.2 4.62 4.60 TONGA 15 12 
4.3 KURILE 15 19 
4.4 5.14 4,70 FIJI 15 12 
4.4 4,67 4,56 ICURILE IS 19 
5.1 5,46 5,08 TONGA 15 12 
4.5 5.11 4.83 TONGA IS 12 
4.6 2.60 4.15 CALIF GULF 4 
4.7 5.61 4.90 KERMAOEC 15 12 

3.07 4.40 LOCAL LP5 2.8 6 
4.9 4.47 4.45 CAROLINE 15 18 
4.8 5.27 4.74 NEW HEBKIÜL5 li 14 
4.6 4.76 4.53 KURILE 15 19 
4.9 6.01 5.50 UFF CrilAPAb ilLXlCo 5 
3.9 4.02 4.10 5 HONSHo JAPAN 19 
4.4 5.05 4.10 ALEUTIAN 15 1 
4,5 4.53 4.60 NEW HEBRIDES IS 14 

4.6 4.81 4.77 NEW HEBRIDES 14 
4.2 3.10 4.40 UFF CHIAPAS MEXlCü 5 
4.6 4.42 4.20 NEW HEoRlUbS 14 

3.36 4.00 LOCAL SHI 6.U 29 
4.4 5.17 5.00 KURILE 15 19 
4.5 4.48 4.40 NEW HEBRIDES 1j 14 

4,3 N PERU 8 
4.7 4.39 4.50 KURILE 15 19 

4.54 4.47 dERAM 2 3 

3.8 2.58 4.10 YUGOSLAVIA 3: 
4.1 5.04 4.73 KURILE IS V) 
4.3 4.41 4.20 KURILE IS 19 

4.6 4.09 4,20 UNIMAK IS 1 
3.7 N DOMINICAN REP 7 
6.0 6,46 5,51 KüRILE Ii 1- 
4.4 3,43 4,10 KURILE il Vi 
4.3 KjRIuü lo 10 
5.0 5,18 4.76 KURILE Ib 19 

NEW HEBKIDLi. 14 

4.7 4,31 4.33 BANDA SLA 24 
5.3 5.84 5.24 OFF CHILE C'JAjI 4) 

5.1 5.00 4.8 7 N BURMA 26 
4.7 4.94 5.05 ASSAM INDIA 26 
4.0 NEVADA 3 

NEVADA i 
4.18 5.10 CENTRAL NEVAüA  . i 

NEVADA i 
3.06-3.90 LOCAL SHL 5,3 20 

4.0 NEVADA 3 
NEVADA i 

4.6 4,63 4,23 ECUADOR 3 
NEVADA 3 

5.6 6.29 5.31 TONGA Ib 12 
4.1 NEVADA i 
5.3 5.96 5.30 TONGA 15 12 
5.9 6.54 5.46 N ATLANTIC OCEAN 32 
5.3 5.45 4.53 TONGA IS P.EGIUN 12 

A-73 



..   ■ ■ .... ... 

MC PA MR MN SET   LAT 1 ONCJ DFP 
1 1 1 7 1 n 36 21.8S 175.OW 3 2 
I  1 1 7 2 32 ^Q 38.ON 117.1W 10 
1  1 1 7 ■\ 1C '4^ 33 
1  I 1   7 7 t, ^ 3'. 0.3N 126.21" ''3 
1 1 1    ' 10 2 7 18 20.95 i 7'».aA' 33 
1  1 1 7 13 n '.o I7.<t5 1 78.OK,' 509 
1   1 1   ' 1 7 'O o-; '♦^.TN 1'. 9 . o I: 50 
I  1 1   ' ? J T ? 3 7.13 129.6K 137 
! 1 1  ■■ 2 2 51 1'. A0.2N IOO.U; 20 
1 1 1 Q 1 s ■^ '•'«.IN 1 M . 1 F '.0 
; i ! P i 1 0 3 3.f>r. i'•?.'.•:. 3 3 
11 i .i 1 '.2 Of. 2'-!.3N 0 7 .: L ?3 
11 I H 

i '.0 2(J '• '.2N I'.e.oL A JO 
11 1 w '; 16 '•2 S.'tS 113.5r 104 
11 18 •j 'i 1 1 ?:.'.o i 7^,M: '3 
i'. ] v; 7 1 I ' : 10.0 5 7-'..5W '•'. 
* i IP i I 3 c, /.3.OM i '-:>,*? ?1 
11 ;« i I! '5 30.2N iro.'.w !'. 
i: * u ' -j 1   ' /. ■> -«o.or. 170,TW 50 
: i ; ;< 1 i •}\ ->••. r. .'"■, 1 7-<.3A ?3 
11 Ifl 1'. ■>B 21 29.'IN 113.6W I'. 
11 IS lb 2 2J J9.7N 1 1 l»f«W !'. 
i i i .. ;  i i '.K 2'). IN 1 1 '• . 1 w !'• 
i  t ' - ; > ■> -x T- ■■. .ON 1 13.7,. 1'. 
\ J I .> ?: 1 ! » •■ n.<.s 16f..f.i ^ i 

! •. ". " 1 "» 1 i: 3 1 . ^.N 113.3W !'. 
: i 1" ' i: . ■* ■".,:H 11 ^ . ' A :'. 
I  • •1 * !'• •.'..••; I 5'",2! «ii 

i i : • •• •i  7 0 7 39./,N 129.0!. 5 3 7 
'• ! : • u «> « ■> 0'>.7N l^J.^A 33 • • ; ". 2? i; >,.'". i: ).^A ;(. 
'. '. ; ■• 

J ' ,'• .. •. 2.-.O., 171,3:. rs 
!: : «J 1C ''I I- 3^.ON 1 U.iw !■•. 

11 i'1 : i '-'. './.,i\ 1*9..-«E ■i 1 

1 ! 10 12 2C.> i,' 3C.2G 6Ü.8F. 3 •> 
I 1 1" I'l 2 0 2 7 ..'...•.'. I'-T.IC ■> ■> 

11 !r- J 7 3^ «•0 03.IN 159.6( ■•'j 
: i 1" 18 1 7 2 s.oi. 102.2- i - 

11 I'l 22 ", '-H 18.6S 72.iw J3 
: i .': 1 l1 «ii 53.'.N I 30.6W •0 

11 20 2 '> /•T '•6.ON i'..or 
11 .■'. ■• 

* ? "• o.or. l'.3.2C 201 
11 2: a '•f. 20 i ?.'■:. 172.8A 3 3 
11 2Q 1 1 ■,0 08 22.20 1 7':.2ä '3 
n 20 16 S7 1'. 31.0'i 131.bL '3 
:: 2 3 ! M '. 1 2 1 ■.,.'. N !26.21 <3 
! 1 .'- ; n ■■." '.S.ON 15'..et '3 
11 20 22 ■> . 30 '•'..IN I'.^.ir '.5 
11 .■'•. 5 M* 0'. 1 7.95 178.6W 095 
* i 2 ' $ If 2'. P.T. 117.fir 33 
11 2: ". H 3 H.or. i /B.'.A 069 
11 2! 0 0 3 Tt. '•l .2N i'. i. i i 07 
n 21 10 1 n '. 3 3 
11 21 1 ' fj '.2 '»'i.9N 10!.9L ■•0 
11 21 ]'' T -i ■ ( '. 7.(3fg !53.tr 6C 
11 21 16 2 2 /. ? 1 3.ON Uft.or 33 
11 21 1 S '.; ..r- 13.8', !•'. .""'A 33 

-> i i c 3: •5 C R. 7. i rs.rfc 107 
: i 21 11 ■^ ,->(, ^.2N I'.'^.feK '.0 
11 2 1 2r 2 3 12 11.10 166.31: 1'.9 

MAT, MCOG   MTCT   Ml)         LOCATION 
5.0 0,56   0.40   TONGA    I i, 

NFVAUA 
^.69    3.80   LOCAL    PNU,    "i, ^ 

5.6 4,93   4.8 1   MINDANAO   I'l 
4.2 4.91   4.60   TONGA    15 
4.7 5.06   4.96   FIJI    15   «LOION 
4.3 K.UKILL    15 
4.1 3.79   3.92   cANOA   5LA 
4.1 4.00   4.50   KJRILL    15 
4.3 3.40   '..00   KUKILF    15 
5.2 5.22   ^..C   Nl.    ;\:.'A   Co.'.'il /• 
O.C •'.35    ■>.;:   5    IRAN 
4.7 4.64   4.4'j   5!:A   OF    OM'C'.j.'. 

4.01   4.5 0   o   OF    JAVA 
4.02   '♦. 4 0   LOY'.LIY    I_ 

4,3 ■'.82   '..9C   NLA»   5   PL<- J     JA^; 
4.2 •COR'LF    15 
4.6 2.30   3.20   CALIF 

5.4 J   O.'JO   •afr-'MJEC    : . 
0.1 '•.80   '..7?    UNCA    15 
5.7 ^•'il   0.2B   üUL1"   OF    C/'LiloKiglA 
'«.7 4.0 3   4.7 0   OvJL1-'   of    t/'UJF'JKN!/. 
4.6 ■'.^B   4. BO   UAJA   CALMCkMA 
4 »4 CALIF    OULl 
^..7 ■^.33   4.03   5ANTA   C."0^    1  . 
4.9 .7.59   3.BO   SONOMA   «txlCc 
fc.O ?..l  ^.OQ üuf  JF  c/L .H ■.;•!;.: •. 
'..<■. ■•.''5   '.. .H   KUKIL:.    1^ 
'..<. r>. »'.  o.,'. OFF   L  noKL- \.j.^: 
4.2 tAf.jIAT    oAt    ALAjf..-. 
'.' .0 ••0?   '•.'. 0   ..ULI    ol    v...fc:i onl. ;; 
O.C '..■.•1   •-...•,   «.oVAulT    ,'w   i.:._l--. 
«..3 2.62   '.. !0   '.ALI^    UULI 
5.8 6.25   O.'.y   kUHlLL    !„ 
5.7 '. .29   5. :o   1 NU IAN  oCLA.N 
'..'. ^.43   u,\z   *.\JH\\.1    15 
4,9 ^.63   5.06   L   r.,\%KnATKA   LU*-' 
5.4 0..6   v.,'*   oM    .   iJH/IPA   .    ..5; 
^.^ 7.70   fc.'.C   cF">          I'LVy;   f., -.,[ 
4.0 7.65   S.'-C   iUtEN  CMA^LCUL   :. 

YUC05LAV1A 
5.2 5.60   5.23   NLw   :;" 1 TAIN 
•».o '•.17   t..1-:   TONOA    15 
0.6 5.7 3   5.0 3   TONOA    ij 
^.5 '•.86   '.. ?0   K.YJ5-iU   JAPAN 
5.4 '■.89   4.7 0   MINDANAO   I'l 
«..6 5.3 3   '.."•O   •.li(•::■.'.    15 
<>.6 '..88   '. . '5   <.Jf>l:.!.    1 5 
4.3 5.33   5.00   t 1 Jl    ':, 

''.20   '..'C   5UV^AA/. 

3.9 '-.2'.    4.0'j    h  J ^i      J;, 
4.2 N   MUNüHU   L^'^: 

7.Ö2   4.„ü   LCiCAL   LPu    3.d 
4.^1 '■.01     '*,■' i    f-vjI'lLL      1^ 
4.2 M-K'L',    15 
4.9 '■.2^   '..'-0   MARIANA    15 
5.1 5.47   '..o*,   ASCLN5IÜN    I:    Rr.oI.\ 

5.13   4.75   FLür<r.5   SLA 
4.6 '•.'•'0   4.P5   <.URILL    I 5 
4.7 5ANTA   C.Ru£    ! .^ 

r.-F.'. 
12 

i 
16 

1 -« 

1   * 
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MO DA HR MN SEC LAT LONG DEP 
11 21 21  1 35 50.3N 156.4t 80 
11 22 18 36 5.9S 107.9E 323 
11 22 3 24 36 6.IS 154.3E 78 
11 22 11 14 3 IB.5N 100.3W 120 

11 22 12 40 10 18.8S 69.6W 120 
11 22 14 45 52 44.4N 149.OE 33 
11 22 15 22 11 44. 5N 149.2E 40 
11 22 16 15 54 10.4M 94.OE 33 
11 22 17  3 3? 17.9S 172.8W 33 

11 22 18 57 2 21.OS 67.9W 87 

11 22 2C IC 4C 63.4N 15Ü.0W 156 
11 22 20 25 3-',3N 30.IE 28 
11 22 21 41 31 37.5N 30.OE 20 
11 23 1 40 22 44. 3N 148.9E 4 5 

: i 23 4 58 52 15.OS 167.3£ 116 
u 23 7 50 46 30.IN 114.OW 14 

ii 23 B 17 17 30.ON 113.9W 14 
23 8 32 31 29. 9N 114.OW 14 

11 23 8 4 7 17 29.7N 114.3W 14 

ii 23 10 20 10 30.ON 113.9W 14 
ii 23 10 53 18 30.4N 113.5W 14 

: i 23 18  8 16 16.7S 7r.6w 123 
ii 2 3 l" 36 45.IN 151.5E 4 5 

ii 23 17 3U 19 20.2S 178.U 515 
u 23 22 33 56 79.9N .9W 30 
1! 23 23 13 29 52.3N 173.4W W* 
11 2^. 1 41 41 17.IS 173.2W 33 

11 24 3 58 33 2.95 128.8E 42 

11 2^. 5  8 4 3 22.IS 175.6W 33 

11 2i' 5 13 24 21.9S 175.8W 33 

1! 2<. 5 20 45 21.7S 175.1W 35 

11 2'. & 16 9 21.9S 176.8W 3? 

11 2'. 11  5 57 28.2N 140.IE 260 

11 2^ 11 53 56 48.IN 148.OE 40 

11 2'. 15 31 29 6.15 147.6E 75 

11 2<. 16 49 31 11.4N 73.8W 111 
11 2U 17 48 4 7 61.8N 149,5W 36 
11 ?'. 17 56 ? 44. 3N 149.3E 53 

11 2'. 18  9 9 46.4N 150.OC 40 
11 2'. 19 23 14 45.6N 151.6E 3? 
1 1 2'< 22 58 17 56.15 27.5w 33 

11 2'3 51 2 16.35 174.6W 196 
11 2b 3 49 13 44.8N 149.4E 40 

11 2C 6 43 24 4 5.4N 151.4C 50 

11 25 6 50 9 6.9N 73.3W Xb-f 

11 25 8 54 6 45.ON 149.2E 33 
11 25 10  2 24 44.3N 149.5C 5^ 

1 1 25 10 11 e. 44.IN 149.9E r.t 

1 1 25 11 30 33 45.4N 151.7E 5C 

1 1 25 16 46 36 22.6N 121.3E 33 

11 25 17 53 37 6.8N 73.OW 160 

11 26 2 58 3^ 26.05 176.5W 45 
1 1 ?6 h   52 B 6.BS 120.611 1 11 

11 26 8 47 17 7.15 120.2E Wi 
11 26 9  9 3 16.75 67.2W 276 
11 26 16 19 49 34.9N 27.4E 33 
11 26 18 33 32.55 71.ZW 140 
11 26 20  1 B 9.5S 155.5E 33 

11 26 22 50 0 16.65 175.2W 33 
11 27 2 19 42 16.65 72.1W 79 

MAG 

6.0 

MCGS MTOT MD LOCATION REG 
5.3 5.61 5.12 S KAMCHATKA 19 
5.1 5.51 5.02 NEAR N JAVA COAST <:4 
4.7 4.85 4.70 SOLOMON IS 15 
4.9 4.37 4.23 GUERRERO MEXICO 4 
4.6 3.10 3.90 CHILE-BOLIVIA bORCEK 8 
5.6 6.26 5.40 KAMCHATKA 19 
4.5 4.23 4.30 KURILE IS 19 
5.7 5.25 4.95 ANDAMAN IS REGION 24 
5.2 5.40 5.03 TONGA IS KEGION 12 
4.8 5.08 4,96 W UOLIVIA 8 
4.1 C ALASKA 1 
4.4 4.44 4.28 SW TURKEY 30 
5.1 4.33 4.52 5W TURKEY 30 
4.4 4.45 4.45 KURILE IS 19 
4.3 4.88 4.4 7 NEW HEüRIOES 14 
5.1 5.73 5.23 GULK OF CALIPGRfJIA 3 
4.6 4.22 5.20 GULK OF CALIFORNIA 4 
5.3 5.24 5.20 GULF OF CALIFORNIA '• 
4.7 4.36 4.70 »AJA CALIFORNIA u 
4.1 CALIF GULF 4 

4.3 CALIF GULF ■t 

3.9 4.05 5.CC 3 PERU Ö 
4.6 5.73 5.17 KURILt IS 19 
4.7 5.27 5.C3 FIJI IS i t 
4.3 5.CO 4.80 SVALbARO KEGIÜN 40 
4.5 ANDRLANOF I: 1 
4.1 4.6:' 4.53 TONGA IS 12 

5.5 5.05 4.75 CERAM SEA 23 
5.1 5.35 5.07 TONGA IS 12 

5.C 5.50 4.86 TONGA IS 12 
4.6 5.04 5.15 TONGA IS 12 

4.5 4.68 4.8C FIJI IS 12 

5.2 5.15 4,95 S OF HONSHU JAPAN IB 
4.4 KURILE IS 19 
4.6 4.25 4.57 NE COAST NEW GUINEA 16 
4.1 4.85 4,70 N COLOMBIA 7 
4.3 4.59 4.10 CENTRAL ALASKA 42 
4.6 5.3: 4.90 KURILE IS 19 
4.9 5.ÖC 5.22 KURILE 15 19 
4.2 4.86 4.70 KURILE IS 19 
5.6 &.14 5.62 -ANUOICM is 10 
4.4 4.76 4.65 SAMOA I.- REGIU.-. i: 
4.3 KURILE IS n 
4.8 5.69 5.30 KURILE IS 19 
4.2 4.36 4.40 C0L0M9IA ; 
4.6 4.59 4.55 KURILE IS 19 
4.9 5.43 5.06 KURILE IS 19 
4.8 5.38 5.12 KURILE !S 19 
4.5 5.14 5.00 KURILE IS 19 
4.7 4.P1 4.59 NLAR E FORMOSA CuAS' 21 
4.0 COLOMBIA 7 
4.2 5.50 4,06 KERMADF.C IS 12 
5.1 5.66 4,T5 'JANOA SEA 23 
4.7 4.38 4,55 HANDA SEA 24 
4.0 i.<OL I VIA a 
4.5 3.87 4,30 CRETE REGION 30 
4.2 3.92 4,5 0 ^ CHILL d 
4.6 3.93 4,60 SOLOMON IS REGION 15 
5.3 5.92 5,30 FIJI !S REGION 12 
4.9 4.87 4,67 S PERU 8 

A-75 
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MO DA HR MN SEC LAT LONG DEP 
11 ?7 7 Al 1 23,3S 65,8W 16A 
11 1  "7 7 5^ 17 A2.0N 76.5E: 33 
11 27 9 21 58 A6.6N 152,6E A5 
1 1 27 9 AO Al 7.2N 73,3W U'l 
11 27 13 13 11 7.5S 127.7E 3? 
11 27 13 58 58 3.IN 126,6E 33 
11 27 20 18 1 A5.8N 151,8E AO 
11 27 21 10 AO 30.8N 79,IE 33 
1 1 2 8 ■> V« 36 19.IN 69,AW A8 
1 1 28 3 14 2 AA.3N 11A.8W 3? 
11 28 3 19 19,IN 69,5W 3? 
11 28 5 1 1 A 8 AA.9N lAö.9f A^ 
11 28 8 26 20 12.05 167,5E 259 
11 29 3 Al 31 10.9N 41. AW 3 3 
11 28 1 1 16 21 R.3N 12A,5F 57 
11 28 13 'S 23 A5.3N 150.OE 3 3 
1 1 2 8 lr> 7 51 12.15 166.1E 3^ 
11 2 3 r. 1 3 11 62.2N 17A,2E 3? 
1 1 28 1H U 17 2A.A5 179,IE 593 
11 28 19 26 26 12.25 165,9t 25 
11 28 19 57 57 7.15 129.AF 113 
11 28 23 18 20 A3.6N 150,6E 33 
11 2° 1 58 A5 15.15 73,7W 12A 
1 1 20 3 56 20 AA.7N 1A7.0E 133 
1 1 2" a (.8 5 7 39.IN 1 IS,2W 33 
11 29 10 21 53 12.25 166.OE 5A 
11 29 12 28 52 33 
1 1 29 l« 9 11 AA.6N 149.8E 50 
1 1 2" 1'. 40 27 23.7N 1A3.2E 33 
11 29 15 1A 39 A2.5N 13.?E 3? 
11 29 18 33 23 5.35 151.6E 58 
11 2^ ie 55 2 A 17.35 178.AW 528 
1 ! 29 19 '•6 17 AA.lN 149.5E 5C 
11 29 20 49 3 A 36. JN 122.2W 14 
11 2° 22 21 ASi A9.0N 148.3E 33 
! 1 2^ 23 58 56 17.95 17Ö.8W 608 
il 3ö o {.-> 59 1.6N 128.AE 61 
1 1 30 1 1 2" A6 51.9N 17A.2F 3' 
11 30 18 2'. 29 A5.2N 150.AE 50 
1 1 -«o 20 44 27 A6.1N I50.9F 3? 
: i '0 21 A:

- 
2C 6.6N o^.2t 37 

MAG MCG5 MTOT Mb   LOCATION REG 
A,5 A.15 A.25 N ARGENTINA 3 

A,66 4,50 KAZAKH 3^R 27 
A,4 5.42 A,90 KURILE IS 19 
A,0 COLOMBIA 7 
A.4 A,10 A,3C bANDA StA 2A 
A,8 5,1 A 4.96 MÜL'JCCA PASSAGE Si 
A.A 5,36 5.10 KURILE IS 19 
5.1 A.88 4.81 H   INDIA 26 
A.3 A.77 A.80 N DOMINICAN REP'JbLl'' 7 
3.5 IDAHO 3 A 
A.l DOMINICAN PEP ■» 

A.A A.63 A.50 KURILE IS l'y 
A.6 A.70 A.bC SANTA (.HjZ 1^ .A 
A.7 5.60 5.2C N ATLANTIC 0':L'-\ 32 
5.a A. 89 A.76 NEAR W MINDANAO CuA^T 22 
A. 3 A.65 A.50 KURILE IS 1^ 
A.5 5.03 A.88 SANTA CROZ IZ IA 
5.A 6. IP 5.56 NEAR 15 ; 
A.O 5.Ab 5.0C KERMADLC IS KECi>^. 12 
A.l 4.42 A.62 SANTA CRuZ IS 12 
A.6 A.A8 A.Al BANDA SEA 2 A 
A.A A.10 A.5C KURILE IS 1', 
A.7 A.3A A.bO 5 PERU ü 
A.l KURILE :s I / 
3.7 NEVADA 3 
A.3 A.57 A.6C SANTA CHJZ    l^ 13 

3.13 3.80 LOCAL 5HI 2,2 29 
A.6 A.39 A.5C KURILE IS 19 
5.2 5.37 5.09 bONIN IS REGION 16 
A.2 ITALY 31 
5.0 A,62 A,A3 MEW URITAIM 15 
A.4 A,60 A,55 f IJI IS ; 2 
4.5 A.A2 A.56 KJRIUE 15 19 
4.5 3.43 3,9C MONTEREY CO CALIK 3 
A.l KURILE IS 19 
A.A A.91 A.8C UJI IS 1 i 
5.5 5.63 5.2C HALMAHERA REGICw 2 3 
A. 2 A.08 3.8C NEAR 15 
A.3 A.33 A.A5 KURILE IS 19 
A.5 5.17 A.85 KURILE IS 19 
5.3 5.A9 5.1 1 NICOfaAR I 5 2A 

MU DA HR MN SEC LAT LONG DEP 
12 A2 33 
12 A 26 1? 56.IN 111.8E 33 
12  1 7 A6 55 •»^s 1A6.3E 33 
12  1 8 50 A2 38.25 73.9W 55 
12 9 3A 56 7.AN 93.5E 27 
12 11 52 53 A.65 15A,8E 47" 
12 13 33 56 45.3N 150,7E 35 
12 15 50 31 A5.9N 152.5E 33 
12 15 57 12 44.5N 150.7E AC 
12 16 6 15 21.25 68.AW 61 
12 I 16 15 1 28.9N 130.OE 31 
12 1 16 AA 12 11.65 167,OE 3^ 
12 L 17 3A 58 AA,6N 150.7E AO 

MAG  MCGS MTOT Mb   LOCATION 
A.36 5.20 LOCAL PM6 3.7 

5.3  5.30 4.94 LAKE BAIKAL REGION 
5.6  4,55 4.73 bISHARCK SEA 
A.4  4.61 A.5C CENTRAL CHILE COAST 

3.99 4.00 NICOBAR IS 
4.6  A.82 A.75 SOLOMON IS 
A.3  5.51 5.0C KJRILE IS 
A.l  A.06 A.5C KURILE IS 
A.4  A.36 A.60 KURILE IS 
A.5  A.52 A.10 N CHI EL 
A.8  5.DA 5.05 RYUKYU IS 
A.5  A.21 A.00 SANTA CR'JZ IS 
'»•l KURILE IS 

REG 
16 
28 
16 
8 

2A 
15 
19 
19 
19 
8 

20 
1A 
19 
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■ 

MO DA HR MN SEC   LAT LONG DEP MAG  MCGS MTOT MB LOCATION REG 
12 1 17 44 33 44 • 9N 150.3E 40 4,4 4,67 4.70 KURILE IS 19 
12 1 19 6 14 20 .75 68.OW 3? 4,3 2.82 4.30 CHILL BOLIVIA 8 
12 2 24 3 15 .35 173.7W 346 4,0 3.64 3.50 SAMOA IS 12 
12 2 5 16 42 54 >9N 159.IE 110 3,9 4.20 4.50 KAMCHATKA 19 
12 2 6 3 57 45 • ON 5.7E HRANCE 36 
12 2 6 49 9 47 .9N 16.5E 4? 4.5 4.76 5.10 AUSTRIA 36 
12 2 6 52 20 54 .ON 134,5W 33 3,6 4.17 3.20 QUEEN CHARLOTTE IS 2 
12 2 9 46 37 46 • ON 145.2E 448 4,1 3.96 4.00 SEA OF OKHOTSK 46 
12 2 11 45 38 48 • IN 154.7E 50 4,5 5.0? 4.90 KUR1LE IS 19 
12 2 13 37 25 44 .45 15.6W 3? 5,6 5.83 5.03 TRISTAN uA CoNHA IS 32 
12 2 15 37 38 1 .4N 84.6W 33 4,3 4.39 4.65 ECUADOR COAST 8 
12 2 17 32 28 24 .65 179.7E 550 3.9 4.18 4.10 FIJI IS RtGIOM 12 
12 2 20 55 59 80 .IN .6W 33 5.'«C 4.84 SVALBARU REGION 40 
12 2 23 52 38 51 .5N 174,OW 5? 4,Q 5.31 4.99 ANOREANO'7 IS 1 
12 3 3 44 39 45 .4N 151.6E 45 4,3 5.41 5.20 KURILE 15 19 
12 3 ^ 17 58 4 .25 102.9E 5C 5.2 5.14 4.95 NEAR 5 SUMATRA COAST 24 
12 3 4 35 54 38 .25 69,OW 65 4,1 3.65 3.75 ARGENTINA 8 
12 3 5 9 22 46 .2N 153.OE 40 5,1 5.23 4.81 KURILE IS 19 
12 3 7 13 38 6 .25 147,6E 97 5,2 5.09 5.17 NL NLW CiJlNEA 16 
12 3 7 21 10 12 .6N 144,3E 45 4,6 4.37 3.6C MARIANA IS 18 
12 3 8 39 7 46 .IN 152,9E 45 4,7 5.04 4.76 KjRILf IS 19 
12 3 11 33 33 3? 3.11 3.20 LOCAL G.','. 3.5 ■*. 

12 3 12 16 16 15 .25 173,2W 3? 4,5 4.64 4.80 TONGA IS 12 
12 3 12 23 54 18 >1N 105,2W 33 4.0 MEXICC COAST 5 
12 3 13 27 31 45 .7N 153,3E 45 4,4 KJRILE IS IV 
12 3 13 43 7 1 1 .35 167,4E 51 4,3 3.91 4.13 SANTA CKJZ IS a 
12 3 l'. 33 38 16 .^5 177,8W 615 3,9 4.67 4.60 UJI IS RtGION u 
12 3 17 12 2 2. .2N 84,5W bf- 5,2 5.48 5.5t UFF tCJADOR COAST 6 
12 1 21 15 10 12. .25 166.OE 32 6.0  5,1 5.*C 5.ÜC SANTA CRJ2 IS 13 
12 3 21 30 6 12. .05 166,OE 40 4,8 5.19 4.61 SANTA CKJZ    IS 1 J 
12 3 23 3 42 22. .«•s 69,3W 18 6,2  6.1 6.72 5.20 N CHILE a 
12 «i 13 22 12. .15 166,IE 39 4.1 4.55 4.57 SANTA CRUZ IS 13 
12 i. 44 37 34, .05 179,3W 3? 4.6 5.3? 5.01 KtRHAOCC IS u 
12 u 1 27 34 46. .2N 153,IE 20 5.2 5.6C 4.91 KuKILE IS .', 
12 u 1 35 25 45. .3N 153.'.1 60 4.1 KURILE IS I'i 
12 ', 2 30 18 31. .3N 55,4E 4fr 3.82 4.10 IRAN it 
1? 1. 2 43 30 45. .9N 153,2E 5C 4.6 5.34 4.9? KJRILE IS 19 
12 '. 2 53 42 4 .85 130,IE 3? 4.0£ <.,7t CtRAM RLOICN Ji 
12 U 3 13 7 B. .35 63,1W 3? 4.6 4,52 4,95 OFF PERU COAST 8 
12 it 3 21 8 19. .5N 108,1W 3? 3.6 3,51 3,5C RLVILLA 'JIOEJ'J IS 5 
12 u 4 13 46 19. .5N 108,3W 3? 4.6 5.27 4.80 REVILLA ÜICEL'.- :J 5 
12 '. «t 21 23 7. .15 80,4W 45 4.<. 4.50 4.66 NtAR N PLKü CÜASI 0 
12 *• 6 45 45 45. 9N 152,2E 45 3.9 4.96 4.70 KURILE !S j«; 
12 <• 7 19 23 45. CN 5,6E fRANC E J6 
12 <• 8 24 17 46. IN 152.9E 33 5.3 5.56 5.16 KURILE IS 19 
12 4 0 34 50 17. 95 176,4W 574 <..! 5.46 5.10 FIJI IS REGION 12 
12 6 10 23 22 25. 7N 46,3W 3? 4,1 N ATLANTIC 32 
12 4 15 44 53 46. ON 153,2E 40 4,9 5.4? 5.05 KURILt IJ RtOIUN 19 
12 i. 15 49 47 46. 6N 153,3E 33 4.1 4.';9 4.35 K'jRILt IS 19 
12 « 15 59 42 35. 55 102,6W 33 6,0  4,6 5.22 4.62 LASTER IS 43 
12 4 21 32 35 43. 6N 71,6W 33 3,7 3.60 NEW HAVPS'iIRL 34 
12 b u 7 43 17, 3N 80,IE 33 S INDIA cl 
12 5 u 23 22 35. 75 103,1W 3? 4,8 5.07 4,75 EASTLR IS '. J 
12 5 6 51 3 37. .2N 67,OW 33 2,55 3,70 W KENTUCKY 34 
12 5 11 29 49 7. .4N 77.3W 3? 4,7 5.06 4,64 COLOMBIA 6 
12 e> 13 4 27 12 .2N 143,9E 33 4,5 4.04 4,15 MARIANA Ij 18 
12 5 15 45 17 46 .7N 151,OE 65 3,9 3,23 3.90 KURILE IS 19 
12 5 16 41 45 60 .5N 147.4W 33 3,5 KENA! ALASKA 1 
12 5 20 7 46 52 .2N 171.IE 50 4,6 5,33 4,60 NEAR IS 1 
12 5 22 4C 5 8 .85 131.IC 163 4,5 3.03 3.90 ARAFARU SLA 23 
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MU DA HR MN SEC LAT LONG UhP 
12 5 ?? 28 57 12.8N 143.5F 94 
12 5    56  3 le.os 176.9W 33 
12 6  1 56 A3 5.8S 150.3E 61 
12 6  3 16 20 4 3.8N 134.9E 33b 
12 6  A 12 A9 25.6S 68. 6W 105 
12 6  5 17 10 44.7N 150.2E 60 
12 6  5 29  1 33 
12 6  6 r. 1 5R 46.5N 152.6E 50 
12 6  8 3A 2A 37.5N lie.5W 15 
12 6 10 56 26 33 
12 6 13 54 21 36.4N 118,2W 15 
12 6 1A 16 39 .13 
12 6 18 lA 32 7.IS 60.5W 33 
12 6 22  7 30 45.5N 152.4E 20 
12 7  4  7 53 22.IS 179.4W 546 
12 ?  A 46 52 18.8S 169,2E 227 
12 7  ^  7 43 21.OS 178.6W 560 
1? 7  6 47 47 44.9N 149,OE 3? 
12 7  6 53 18 45.IN 149.8E ♦ C 
12 7  9  6 41 30.'>N 51.3F f)4 
12 / 10 17 20 45.ON 5.7F. 
12 7 10 32 AO 20.65 174.OE 33 
12 7 1" 38 18 45.ON 5.6E 
1? 7 11 25 "^ '.5.eN 153.Ofc 55 
12 7 12 53  6 
12 7 lb   17 ^7 :2.3N 143.'ir 33 
12 7 17 37 26 29.3S 173,5W 209 
12 8  7 53 15 46. 4N !53,OE 20 
12 8 10 4" 19 1 1.9S 166,0!:' 44 
12 8 11  8  5 39.9N 58,7E 33 
12 8 12  3 49 35.5N 143,3E 33 
12 8 15 18 !C 36. 5N 70.8E 212 
12 8 ?C ?1 46 45.3N 151,3E 40 
12 8 2C 39 39 45.?N 151,2E 50 
12 9  1 45 19 4 3.tN 1 10,2« '.5 
12 "  2 24  3 4 5.6N 151,4r 5 5 
12 0  5 36 30 54.ON 159,4X 4 5 
12 "  5 39 26 44.9N 110.3W 33 
12 o  8 33 58 44.ON 150.4E 5C 
12 •) 10 53 39 21.15 178.0W 4 35 
12 9 11 22 27 7.6N 126,SE 139 
12 9 12 22 42 45.2N 151,2t 50 
12 9 12 29  2 45.3N 151,2L '.5 
12 " 13 58 21 33 
12 «IS  1 55 36.IN 71,2E 157 
12 9 19 17 5C 25.25 179,5E 533 
12 ''21  8 17 43.7N 150,9L ■it 
12 ^ 21  9 56 11.45 166,4E 167 
12 10    56 51 34.SN 134,7£ 249 
12 1C  2 32  5 5.4N 82.5W 35 
1? IC  3 "»I 21 6.25 128.ir 366 
12 10  5 52 31 7.ON 73.lw 142 
12 10  6 30 55 58.15 26.4w 110 
12 10  7 26 36 . 8.75 71,8W 33 
'.2 l?  9 28 30 45. RN 151,7r 50 
12 i: 10 19 52 4 3. ON 14,or 
12 10 13  8  9 7.2N 125.IE 33 
12 10 13 3 7 59 33 
12 10 14 4 2 11 7.13 155,5E 88 
12 10 14 49 43 18.15 68,5W 79 

MAG 

5,1 

MCGS MTÜT Mb   LOCATION kLG 
4,8 4.44 4.70 MARIANA U 18 
4,1 FIJI IS 12 
5,3 5.50 5.35 NEW OR I TAIN 15 
3,8 4.53 4.50 MiCHOIA ALIN UOiK 46 
4.4 4.75 4.55 N CHILE b 
4.1 K'JRILE IS I'i 

3.29 4.60 LOCAL PMO 4.0 lb 
4.4 5,04 4,6C K'JRILC    10 19 
4.3 3,61 4.2? MONO CÜ '.ALII i 

3.98 4.60 LOCAL PMG 4.6 16 
4.1 CALIF i 

4.95 5.60 LOCAL PM(i 5.1 16 
4.4 4.15 4.46 PLRU COAST ü 
4,3 3.42 4.10 KüRILE IS 19 
5,5 5.93 5.07 FIJI IS RLOIUN 12 
4,7 5.54 5.1? NEW HE'lRIUES 14 
3,8 4.20 4.30 FIJI is REGION 12 
4,6 4.75 4.6 5 K,URILE IS 19 
4,3 KJRILC IS 19 

4.72 4.15 S IRAN 29 
fVANCE Jü 

4.6 4.81 4.73 *IJl    is RtGION 14 
FRANCE lb 

4.1 4.4 1 4.70 <JRILE :s 
;■/ 

3.C2 4.4C LOCAL aAG 2.2 22 
5.J 4.64 4.62 MARIANA IS Rt.G!o« lb 
4.9 5.22 5.00 «CtRMAOEC IS 12 
5.? 5.36 4.88 '.UHILL IS 1 ) 
4.2 4.5 3 4,55 SANTA r.Kuz ;;, li 
4.5 5.29 4.90 TURKMEN SSR 29 
4.0 E HON^HU ro-s: 19 

'UNÜU f.uS»' -n 
4.4 f.49 4.95 »-.'JRILE IS ', * 
4.3 6..70 5.50 -iuRILE IS : * 
4.0 1.4 7 3.4 0 «yOMING J4 
4.3 6.06 5.40 <uHlLt IS i,. 
5.1 5.27 4,86 ALASKA PLMN^_L" : 
3.7 3,10 YELLOWSTONE PARK 34 
4.7 4,87 4,70 KURILE IS 19 
5.0 5.45 4.82 HJI 15 RLGIÜN \Z 
4.5 4.52 4.50 NEAR E MINDANAO COAST 22 
4,7 5.41 4.90 tüRILE 15 19 
4,4 5.96 V.30 «.uaiLE IS 19 

4.12 5.10 LOCAL ARL 6.6 B 
5,0 4.43 4.3? HINDU RUSh 46 
4.5 4."4 4.60 FIJl 15 RtGION 

14 

4.3 nuHILL IS 
4,4 4.17 4.38 SANTA CHu^ IS 
4,1 HONSHU JAPAN .-•20 
4,2 3.64 3.70 S OF PANAMA ■ 6 
5.6 6.1- 5.27 BANDA SEA 23 
3.9 COLOMbIA 7 

6.38 5.52 SANDWICH I j, \o 
4.5 3.41 4.60 PERU COAST 6 
4.7 5.01 4.70 KURILE IS 19 

ITALY 31 
4.7 4.73 4.75 L MINDANAO COAST 22 

4.05 5.00 LOCAL ANT 7.7 8 
4.6 4.2 3 4,6 2 SOLOMOh IS 15 
5.3 5,76 5,12 W UCLIVIA 8 
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■-,. ■■■ .. 

MO DA HR MN SEC LAT LONG DEP  MAG  MCGS MTOT MB   LOCATION REG 
12 10 15 39 49 21.3S 174.4E 33 
12 10 17 27 2 36.3N 137.IE 247 
12 10 20 3 13 17.IN 60,4W 33 
12 10 22 26 10 34.IN 116.7W 14 
12 11 47 48 15.IS 173.6W 33 
12 11 2 31 19 17.8S 178.6W 537 
12 11 3 b4 40 7.2S 125.5E 145 
12 11 6 6 45 19.6N 145.7E 110 
12 11 8 37 48 33 
12 11 9 12 15 45.3N 150.IE 43 
12 11 9 22 36 32.IN 130.2E 170 
12 11 10 2 2 8.ON 126.IE 33 
12 11 11 12 30 24.2S 179.3E 540 
12 11 17 8 12 51.2N 179.3W 32 
12 11 17 12 45 51.IN 179.4W 33 
12 11 17 2b 12 51.3N 179.5W 33 
12 11 17 43 17 51.ON 179.3W 33 
12 11 18 9 17 51.ON 179.7W 33 
12 11 18 28 48 51.3N 179.2W 33 
12 11 19 13 51.3N 179.5W 54 
12 11 19 28 3 51.3N 179.4W 33 
12 11 20 25 14 51.3N 179.4W 33 
12 12 38 25 18.7N 107.OW 33 

12 12 4 12 56 Ö.3S 128.5t 179 
12 12 9 47 2 22.SS 178.9W 33 
12 12 !<. 4 3 46.ON 149.9E 33 
12 12 1* 24 57 45.ON 5.6E 
12 1? \b 2 4 8 4.5N 97.2E 33 
12 12 17 4 46 11.IS 163.OE 33 
12 12 17 23 54 45.ON 5.6E 

12 1? 17 b" 23 32.4S 69.OW 51 
12 12 19 33 29 33 
12 12 2C 54 35 5.7N 73.1W 140 
12 12 22 26 4 2 19.as 174.1W 33 
12 12 2 3 24 37 46.3N 150.5L 90 
12 1? 2 47 14 25.9N 126.1L 109 
12 13 u 16 13 2.7S 78.4w 109 
12 13 b 28 7 6.9S 77.1W 33 
12 13 6 54 4 6 15.9S 168.21 33 
12 13 12 15 20 56.2N 159,OW 149 

12 13 16 12 36 14.5S 167.5r 159 
12 13 l" 5 7 27 14.5N 91.9W 139 
12 13 21 10 21 3.5S 140.lt 44 

12 13 22 20 19 44. 3N 149.lt 40 
12 1'. 5 40 2.3S 61.2« 36 

12 11 1 '.5 1'. 17,9S 178.3* 550 

12 w. 1 56 6 33 

12 1« 1 56 10 5.2S 151.7E 54 

12 1'. 3 4 4 1 45.4N 15Ü.1E 33 

12 1'. S 7 41 13.as 169.OC 614 

12 1'. 6 4 0 35 44.5N 151.7L 4 5 

12 1'. 7 35 22 2.as 140.ac 33 
12 14  7 51  8 
12 14 10 26 47 

62.7N 149.5W 
5.ON  82.6W 

12 14 11 42 50   5.4S 152.3E 
12 14 12 55 
12 14 15  6 

43.6N 110,3W 
7.IS 155,T 

12 14 17 14 1 41.7N 139,4E 
12 14 18 46 38 44.5N 114.Bw 
12 14 19 13 53  22.8S  70.5W 

95 
33 
43 
33 
95 
^3 
33 
48 

4.5 5.35 4.80 LOYALTY IS REGION 14 
4.1 3.63 4.20 W HONSHU COAST 20 
4.5 5.05 4.82 LEEWARD IS 

CALIF 
7 
3 

5,6 5.85 5.10 TONGA IS 12 
4,9 6.08 5.39 FIJI IS 12 
5,3 5.23 4.70 BANOA StA 24 
4,5 4.19 4.30 MARIANA IS 18 

3.31 4.60 LOCAL ANT 2.8 8 
4,5 5.22 5.00 KUR1LE IS 19 
4.2 3.54 4.45 NEAR W KYUSHU COAST 20 

4.77 4.30 E MINDANAO COAST 22 
4.7 4.90 4,65 FIJI IS 12 
5.3 5.54 5,04 ANDRtANOF IS 1 
4.7 5.19 4,90 ANDREANOF IS 1 
4.9 5.50 5,20 ANDRtANUF IS 1 
4,5 ANDRtANOF IS 1 
4.6 5.56 5,40 ANDREANOF IS 1 
4,7 4.78 4.60 ANDREANOF IS 1 
4,7 5,32 5.13 ANDRtANOF IS 1 
4,8 ANDRtANOF IS 1 
4,6 4,66 4.50 ANDREANOF IS 1 
4,5 4,36 4.06 JALISCU MEXICO COAbT 5 
4,7 4,22 4.16 TIMOR IS 24 
4.2 FIJI IS 12 
4.1 KURILE IS 

FRANCE 
19 
36 

4,90 4.62 N SUMATRA 24 
4.7 3,71 4.00 SOLOMON IS REGION 

FRANCE 
15 
36 

4.4 4,71 4,80 SAN JUAN ARGENIINA 8 
3,73 4,90 LOCAL PMO 4,2 16 

4.9 4,85 5,09 rOLOMBIA ; 
4.4 4,04 4.05 ruNCA IS | . 

5.2 5,34 4.9 7 KJKI'-L ;., : • 
4.6 4,b! 4.76 kf'JKYU    IS (. w 

4.5 4.35 4.60 LCOAUOF: rt 
4.0 3,92 t..0G N COLOf-'fl'. 0 
4.0 3,86 4.10 Nl w MLtiKIvL J : - 14 

4.2 ALASKA PENINSULA 1 
3.5 NFw MtL''-. IDtS '.i ". ■• 

4,0 (J.-ATLMAL.
-
- "^ 

5.b 4,54 4.50 W NLw OUlfitA 1'. 
4,4 4,29 4.4^ KUKiLt !_ ;- 
4.a 4,5C 4.65 N oRA^lL c 
4.3 5.o2 5.20 i i j i i:, R v o i uN U 

3,9'i 5.00 LOCAL IV.'J 0.7 . u 

4.9 NEW SHIIAIN 15 
4.6 4,69 4.90 KURILE IS \ 'i 

4.4 5,02 4.85 NrW MEb;<IDLS ! ;'. 
4.5 <UR1LL IS . 'i 

3,51 4.20 N NEW C-uU'iL/ C^-.oI 10 

5.1 4,89 4.6 7 CLNTRAL ALASKA 1 
4.5 4,5B 4.90 S OF P ANA v,;. 0 

5.1 3.61 4,53 NEW bRITAIN 15 
4.1 2.56 4.10 WYOMING 3 . 
4.5 3.93 4.39 SOLOMON IS 15 
3.9 4.17 4.50 NCAR S 'lür.K-AIDu CAST 19 
3.9 IDAHO 3'. 
4.5  4.02 4.55 N CHILL COAST 

A-79 

. 



MO ?A Mi< MN :uc IM LONu DI 1'       MAC,       M .   MUT V t ■ L ■ ■ A 1 ; . /, 
1/ IM ?.< 4B '.4 . 7N 14«;,U ■' "( '. • J ..■,'< ILK    1. 
U' l'< f, 1 16 .0.5 i 7a.'JW '.• i,-i 1 . ■■. u .31 '. .35 11.1   l\ ■■ ■    . !    ■'. 

U1 l1) T 1   1 18 .'»A .-'N lAi.OC 1'- 1, • C '.'.l-IU     1 , 
u l^ ^ 39 41 ^2 .6N 169,3w /b 1 .'' 3 .86 '. .30 1-'- X    I 3 
12 IS i, ^7 1'* 10 .IS 178,OW '..'. J > >(' '. .90 '. .70 1 IJI   I . 
i: 1^ 7 ■) 16 ?8 .6N 129,Of 1 \ <. • ti '. .93 /, .00 KY'Jt-Ytj    i ■, 
ic 15 ; 3 ? .'0 ?A, . 3N 88,bE : 1 '. . (; '. . o'C '. .26 r: 1; 1. 1 
i.? 1% 10 ? ■» V. '>/< i .IN 1^9,:r. .-.'. '. •    I '.OKILL   :'. 
12 T' i i (6 .'" V), IN 1 l'.,3* 3 3 ■j 

>   'J MVAuA 
1." l'j I 5 12 i r '«'• ■ IN 150.M ..5 .'. •   ^ ".-KlLt    I .. 

1- !•■ 
c. 18 '«■ ?5 107.11 7: c. 

■ k ."9 •« .68 'i1 AK   3JI.W • '• /.    '   . 
12 1? IS '.'. ■t   T 51. ON I2e,3w 3 3 •1 .0 3 .60 1 .60 v'-Nr jjvi i- ;.. «I 
12 > t. 16 '•i. ?u 16. ?N 17.7« ;■• '. . . 4 .'•3 '. .5c ^AXA'.A    V|. /1'.. 
1? 1 B 1 ' «.-> -K 7 i. '♦f. 12'..lf > ■» ■• .'- 1 .r6 

■* . /-. ■; '"»o '<  13 ■tGlOf. 
12 lf- 1« ,•'. ■ • i:. ir. '.6'.,?'. ; : '. .^ '. .:(. •; .10 ^-L^MOI»  : .      -Lol 
•   1 lr: 10 «'. '.( ** ■ 8'. 10t.,0C 65J L . <• 7 .13 •^ .66 J/ v'A    OL A 
12 16 J7 ,.*•• 1 7. ••: 167,11 3.! I\LA    Mti'K: '1     * 

1 « ;-• '. \   * 31 ^ i ••.. l." ,'.; 6-. t; . V ij .10 5 .Ufa .«N3A     .i.r •■: 1 • - • *- .. ' -•• o • »J IC .'.! 3 3 5 .6'. ■> .30 .■.'   '•■<      A       .   . ••..; ,• A 
,  t. !• 4 '. '• -. t 6. ,•'. ; -•'-..'.r S . 3 5 .05 ^ .90 Nl A.V    «     - , •••/ I VA 
:."• 1' .-. \' , -. •:.. i K r . "r ■ 63 5 . 6 /, .76 ■• .96 w   vjv.At-,;. r     A •  I 
i ' ;•• ^ a ■ 1 1 • ^ i ■»7,0' ■ ; i »- .■, .77 .. .8 3 '^1   •        A      '.•   A .. . ISt 
\? i' c \   ' * /, '.7. :•. : '• -,  : ..- •■ . •. 1, .Ül 1» .'.C W/»9|AN.*   : ■ i     ! 
'. ■' '.• <_ i t ."- •   C    ■ ." • ti •«,'.« '... .-. . 5 ■• .03 '. .30 LL    .AL.---.. •' 
i..' Ui <. .'; .■;• 1 7. •• j '.(.-,'■ 1 } '. ,23 •• .'•0 ..i A   ■.( :..- i ^ L w  ; . 

i.- i'j •  w «« ' ) 13. ■•. »:.9* 'l   $ ^ >    ' (jjAI-_KAw.. 
\  1 > < 1 ! "! i; '.5. '■••. i'. .•, 5 r 258 ■• .'• •. .70 .. .65 .,   ^AKHAkl 
12 i6 !? '.7 56 37. IN 2C,9(; . j- 5 .6 5 ,71 5 .21 IONIAN    r>t 
1? !6 1'. 18 t '.9. 13 127,lr: T T 5 .1 5 .72 '. .80 I    -I'   AJ3' 'A . IA 
12 :t 15 1« n 10. 2S 173.7* 3 3 '.. .8 5 .-.5 '. »ßO 3AMÜA    1^ 
:.• 16 16 6 3l> 6. 53 IC5.3C •.6 c .C 5 .O'« u. .bc ^*.Ni>A   _!.-. '•i I 
12 16 16 '• 1 i 1. 63 78. OW 170 •.. .b '.. .72 u, ,T. LCvjAJÜK 
12 1 7 ■• 12 39 22. 2N l^'..'^ 1-1 .. .'. <. .'.6 '•, .70 VOLCANu    I -    t fc « ' 

;.' : • d 33 <»? 33. '•3 17«,6* 333 ••. . C -. oft i. .50 fJ-KWAl!.:. ■ J 

i? 17 10 IT :o 6. 55 146.8E 37 '.. .9 '. .ec u, .96 E   NCM   J^I .EA 
:.■» 1 7 10 OB 1? 36. 7N 71.2E 20T '.. ? '. .^7 •'•. 50 MIMDJ  K^^ . 
i? ! • ? ■» 52 31 '.5. 6N lOI.-'L 31 3. 1 5. 15 -. •-.L^ILL   :„ •  -> ! ? 1 7 31 '•: <.5. 0\ 5.6E ^ ^ •• N; t 
12 1 ' 23 22 1 ! 52. 9N 165.'.« 33 <<. '/ 5. 31 '.. 95 UX     13 
:<' ia U 3 2*.. 8S 1 /6.5A ••0 fc . '. /. •■'. 5. 92 loNO'.    1. 
12 i« 1 •'.? !•« 7. '•r. 76.0« 33 '•. Cr ^•. v« 
!.' 18 2 50 31 '.5. 5N 151.31. ; ' 2 ■:. 71 5, 2«. KU^ILL  :., 
12 1R T o 5 '.5. 8N 151,7E z.1- '•. '. •". ?7 <•• 00 KiJf.Lt    lb 
12 1« 1 12 17 '3 '. 85 '.. 90 uc:.-..  AM •■•. 'S 

12 1° 6 ■"i V. !3. 7 3 170,iw 300 ••. B '.. 62 '. • 55 r UI     13 
12 1H '. 4" 6 '•1. 7\ P.',5'. •3 5. 2 ' . u> •.. 9 #. 3 INK IAN'J ••: .A 
1^ 16 1- 6 51 «.3. 7.N 126.0« 33 '.. 2 2. 7 ? '.. 20 wKLOviN   Cw '• . J 
'.2 18 12 21 ■>o 29. 93 177.2« 130 3. e '.. 77 in 53 KLIMlJt 1 w 

1? '. B i a 1 3 16 37, 2N l'.0.7C 59 '1. 2 U . <•: '.. 70 L   HONbHj _ ; •,: 
12 IP 10 30 6 '•6. ?.y. 151.^( . ■. '.. 3 <•> 4- ■•, 7C M.'li.E   I. 
12 !"• 1 t. 1 3'. 30. .03 70.'.« 

1 ( '. 3 3. 78 }. 80 ARf-lNT IN- 
12 li '• SU 52 33 .13 6P. 7« 1.^ •• .5 ■•. .1*. 3. 80 AHOENIINA 
\2 I'- q ?u 17 ?'• .'>■. 1 7o.-»w 1 T '. .'. '), i,-> 5. 10 3   JF    (  iJi • 
12 11 !'< 5« l,U H .33 80.9« 33 ■• , ■» (".r>u cuA., ! 
12 11 1 7 '. B <; .73 79. 1W 56 5 .1 5 .97 5. .30 NCAR   C   .'L '. U      ^ V^ '• 

12 1" 1« '.i. 38 35 .6N 25.7L J3 u .e <. .10 ■. .70 Nl A;<   N   VK .11.  u 
l..' r- 20 ^■,, 50 3 5 «^'3 6f.O«' 42 L .3 5 .;. 3 •; . 1 1 AA'-I.f4T :.i.. 
1? n 22 35 52 .ON 170,9« n (. .'. 5 .01 4 .60 HÜX    IS 
1? 20 ?* 50 8 .63 160,/.F 61 5 .0 f, .56 5 .16 SOLOMON    I 
12 20 uy 18 '.S .5N 151.9K '♦ü 4 .? lijSILE    13 

A-80 



MO DA HR MN SEC LAT   LONG DtP 

12 20 58 13 3.4S 128.8E 82 
12 20 4  9 15 45.ON 147.4E 50 

12 20 4 20 13 6.9S 129.5E 58 
12 20 4 52 33 14.8S 173.4W 33 

12 20 8 57 18 7.OS 129.3E 103 

12 20 10 48  4 5.2S  80.8W 55 

12 20 13    51 44.9N 111.7W 33 

12 20 15 49 45 12.8S  66.OE 33 

12 20 16 24  5 12.7S  66.3E 33 
12 20 16 46 14 12.6S  66.4E 33 

12 20 17 29 49 51.ÖN 177.7W 33 

12 20 21 11 53 20.33 174.BW 33 

12 20 21 48 47 31.6N 141.8E 33 

12 20 22  2  7 43.6N   5.6E 

12 20 22 28 31 13.2N  88.OW 64 

12 21 4 13 13 18.03 178.3W 595 

12 20 23 21 45 46.8N   9.2E 
12 21 29 30 7.3S 155.IE 133 

12 21 3  2 23 39.3N 114.3W 33 
12 21 4 50 40 33.8N  51.5E 51 

12 21 8 34 37 7.IS 129.2E 143 

12 21 12 34 23 21.2S 175.8W 90 

12 21 13  0 10 16.IN 119.7E «.0 

12 ?'. 16 10 21 '.5.7N 151.!r. «.ü 
'.2 ?! 16 ?•« 18 32.5N 141.0'. 3"> 

12 21 22  4 10 23.4S 178.9w 112 

12 2.- 1 20 11 14.3N  "3.0* 33 

12 2? 1 31 36 2/."5  67.2W K.8 

12 22 2 50 3C 4<<.4N 11'•.'tW 33 

12 22 2 54  8 48.6N llO.Ow 33 

12 22 3 56 16 32.3S  69.2W 33 

12 22 5 '.4 38 4'. .2N I I4.5W ■3 

12 22 5 56 30 •«5.IS  67.o* «3 

12 22 11 57 2/ 0.1S 146.9t: 1Ü2 

12 22 13 35 38 3<..''S 173.PL «2 

12 2.* 16 '.3 13 3>'.2N 1 14.3M il 

12 77 18    32 «.■-..G". 149.41 03 

12 22 2C 10 IC •'.5.3N 151.21: ^5 

12 27 23 13 55 0.9N  73.CW 153 

12 2? 15  1 «i«..4N 1 14,8d 33 

12 2? 28 5" '.'..2N ll4,/.w 33 

12 2■, P 4B 43 «.6.IN   7.5E 

12 21 13 '.2 23 43.UN 150.5e 3 3 

12 2? 13 5? 35 5.35 14*.,of 65 

12 23 16 24 46 ?'..5N 12!.«!. 130 

12 23 17 58 41 25.8S 177.BW 140 

12 23 18 30 ul '.4.IN 140,/.E 65 

12 23 21  3 ^O ?3 

12 23 22 34 22 12.3N  7?'.8W 33 

12 2«. 1 14  6 «.6.4N 152.2E 40 

12 2'. '. 51 44.8N 111.5W 3 3 

12 2«. 2 17  9 51.7N 177.1W 3 3 

12 2'. 2 26  1 45.2N 151.4L 50 

12 2^. 2 40 43 6.65  85.1W 33 

12 2*. 2 42 31 45.IN 151.2E 4 5 

12 I»* 3    57 45.4N 151.3E 50 

12 2* 3 27 24 45.5N 151.5E 45 

12 2* 9  7 59 5.05 155.IE 197 

12 2A 10 38 23 55.9N 161,OE HO 

12 2« 11 18 15 13.IS 166.7t 61 

MAG MCGS MTOT Mil   LOCATION RLCi 

5.0 BANDA SEA 24 

5.1 4.92 4.65 KURILE IS 19 

4.4 4.08 4.22 BANDA SEA 24 

4.9 4.08 3.80 SAMOA IS RtülüN 12 

5.5 5.23 4.92 BANDA SkA 24 

5.2 5.64 5.08 NEAR N PERU COAST 8 

4.3 2.79 4.27 HEbGEN LAKE 34 

5.6 5.65 5.02 INDIAN OCLAN 33 

5.57 5.20 INDIAN OCEAN 33 

4.9 4.89 4.83 INDIAN OCEAN 33 

4.4 ANDRLANUF IS 1 
4.1 5.67 4.80 TONGA IS 12 

4.2 S HONSHU 18 

FRANCE 36 

4.3 EL SALVADOR COAST 6 

4.3 4.83 4.70 FIJI IS 12 
SWITZERLAND 36 

4.3 SOLOMON IS 15 

3.3 NEVADA 3 

4.5 4.78 4.90 IRAN i9 

4.4 4.22 4.30 BANDA StA 26 

5.1 5.76 5.18 TONGA IS 12 

5.5 5.02 5.35 N! A^ W '.J/JN •.••-: * • 
«•.2 4.8° '..75 KvJRlLt 1^ i • 
6.1 6.7 7 '..05 '• -T MONSi'v -Ar-.',f. 1' 
6.2 5.67 5.15 IÜNOA IS -ICIoN :. 
<.,(. 4.06 6.0C wff CHIAP/.., y.tA  ^.••„I t. 

4,1 3.0 7 '..2C ARGEM INA 9 
6 ,'. i i/Ailv ••• 

4,'. MASHIN(JTW'< 3 

4.3 3.7 1 3.80 AKOLM IM" 'i 

4.1 ICVU'j ••■ 

6,7 '•.<.2 '.. 55 AS'.LNI IN/- 0 

5,4 5. 17 5.1C \\.   U:*   OuSNLA 16 
\C.v ZLALA.1.!) . i 

3.3 t HÜVAÜA i 
6.'1 KU^ILL IV i ' 
4,1 3.3 3 '..00 KURILL IJ 19 
5,2 5.38 5.05 CO-JMöIA / 

5,1 l^Anu :•• 
3.B IJAH^ ... 

SW' I/EHLAJ, Jft 
4,7 4.34 6.2 0 AURILE li IV 

6.1C 4.77 NL N'.** Ou IMA \:. 
4,7 4.17 6.3 7 NIAR i ^u!<f•'.ÜJ•' CuA'ji 22 
4,7 4.85 4.50 TONGA is KS.OION 1. 
4,9 4.66 4.53 iCt/mt" IS 19 

4.11 '«.OO LU-AL PMo <. 1 io 
4,5 4.35 6.16 Of': N COLoV.ül A r.uU^\ 7 
4.3 KURIL'. IS 19 

Sw MUNTA;,« :<• 

4.0 4.55 4.10 AN'.tRLANUF I L. i 
4.5 6.47 ^.70 KUPILE IS 1 ) 
4.3 4.21 4.io w jr PE:<U b 
4.3 I;U:<ILE is 19 
4.9 4.72 4.50 KURILE :s 19 
4,8 5.31 6.9 3 <U^ILE IS 19 
4,5 5.16 4.90 SCLOMÜN IS 15 
4,5 5.08 6,^0 NLA(' E K.AVOJ.MkA i,OA. A  19 
5,5 5,61 5.08 SAMT A CRUt IS «EülCN 14 
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MO DA HR MN 5EC LAT LONG DtP 
12 2^« 12 43 '♦6 36.2N 139.yr 7 0 
12 ?'. \h 2 r' lü.ON 126.1t: 33 
12 24 l<t '.'7 12 39.6N 1 10.4W -i -a 

\2 2'. 1 7 St, 2J '♦'4.8N 111.2W 3 3 
\2 2« 18 ^7 fr fr.OS 147,^L- 4'1 

\2 2* 19 1 12 6.6S 146.SB 3 3 
12 2'. 21 b 3 3 33.OS 139.3L 3 3 
i 2 ."• 23 '-h ' 1 . 1 N 142.':-r. 3 3 
! 2 2: ut. 2 32. ^N löH.-»! HO 

? =. 2 '.  T 6 7.OS 121.gr 212 
12 2r" ') •i -i 21 1 ? . 7 j 17P.6'A 32 ' 
ir -> r. r. r 0 ;, > '.'..^N I /. O , •) r 21" 
12 ^c o 3 52.0\ 1 72. IW /.r- 
12 25 9 2 0 33 19.OS 171.2W 33 
12 2b 16 14 ti 37.2.N IGi'.OF 33 
12 2':' 2C '. 1 1 '•'..2N 1 14.6W 3 3 
12 j«, 20 ie 1fr 18.''S 17?./,W i i 

12 23 23 2 32 19.ON 108.'.W TA 
12 2

[
J 2? 55 r> 39.IN 114.2« 53 

12 26 1 ' 0 32 3.1:- 102.?t 4 0 
12 26 3 38 32 3t'.2N 114.2W 33 
12 26 3 31 1 33 
12 2fr "3 35 13 3.IS 129.3L 175 
12 Jfl 7 58 22 70. 3N 22.41 3 3 
!2 .-><. B 0 0 46.6N 152.2E 30 
12 26 P '.8 3 2 6t».?N 16.r*- 33 
12 26 ; i '•6 T 7 <.-».6N 14P.-" 33 
12 ?'J < i. '•C 7 •"'.8M 1 '.C.'W •> T 

12 26 16 21 3'. !.'.•; i26.n OT 
12 26 20 '.0 2 1 36. T; 71.'L 140 
12 26 2 1 l l 12 51.2N 16i.pA 33 
:.■ 26 2 1 21 3 3 80. IN 73.21 »3 
12 < \    ' l-'.'O 7 2.-'« '•2 
:.' 5 V, »-i '.s.7N 12 3. TW 3 7 
:: ■> ' 7 ; ; l'-.'-N 90. 7w 33 
: .• 

■« . ' / . «*• i-.!'. i /2.SA- n 
12 2- '• 1 1 a t.^s IDS.2E 3 ' 
12 2' '• •.'> ..^ »».SS 156.31. > < 
: :■ 

i • 
'. t • i r '. .fi'. ! 03.3t. 52 

:.■ . » > t. a •.« '.'..'.f, ISl.uL »3 
:? ?T ■) l i.t. '.a t.7\ 3 •> . "w . i 

12 r1- 1 '.'. *. ■,fr.6N 7C.7f 2U5 
: ? -•a '. 11. a 2:.2'. 177.0,; 5J7 
: ? 2» * 

.:'■ 2 » 5 .1 j 153.t! 7 0 
12 ,,■1 

/ bf • - l'-.»4f. 12.'W 3 3 
: .• 21 c 2 2 \'> /.«..es 1 IG.ih 33 
i / * ■ 

y 3'' 3.-. •: 1 'H.TA 
!2 -• i» 1 "l '.; ' 1 i e.'. N 1 -'..•> A * T 

\2 7P : '• -</ 7C ■•^,2'. 1|4,2W -• 1 

\2 Pl' ! ^ j 't • B ?'-.:N 1 1-..CW ? 1 
i -» ?0 11 : - 1'. ■'''.IN 11 '•.: /. ? ' 
12 :'. '. " * ? i 'i.<.r% :-•' .^A 33 
12 > .t i ' ' u j n 6'.. .••. f, 51.«A (.T 
• t 1 B 1 ", /'. ; H.^N IC 3. 3*1 ■■'. 

12 •- ^ 7 2 1 / '>'• •■ .■.'..') 41./. W 3? 
1 2 21 ? ? ,' ." •. -• 

62.''N 13'..:* 33 
12 2° 21 t t q IIP. '. A 

1 1 
' y 2" 1 '.? 1 /. 3".IN 1 14.2/. 1 3 

2 "> "1 1  Cj lA.'.N i-^fr.: A T ) 

1? ^i O ^ ^ T-.,T 1 7 ? . " A' 1 ■) 

MAG 

3.6 

MCGG MTOT MB 
4.8 4.4'« 4.36 
3.7 4.41 4.38 
4. 1 1.33 3.6 3 
4.7 

4.43 4.2 0 
3.03 4.13 

5.e 3.7? 3.20 
4.2 
4.7 3.9C 4. IC 
4.3 4.14 4.10 
3.4 3.94 4.00 
4.2 
4.7 4.63 4.4 0 
4.8 4.83 '•.6 0 
4.6 4.13 /..ÜO 
7.7 
4.6 4.30 4.4 0 
3.7 
3.6 
5.6 5.84 5.26 
3.? 

3.63 '..20 
4.6 4.35 4.36 
3.1 5.13 4.72 
4.5 
4.3 4.31 4.40 
'..'. 5.25 '-.20 
3.7 
4.P 5.24 4.88 
4.9 3.15 3.00 
4.3 '..09 4.36 
4.3 
4.1 1.8« '.65 
4.3 2.83 •'.9 3 
3.9 
4.3 4.78 4.4 6 
4.9 4.43 '..SS 
4.'> 2.98 4.22 
t.c 4.6* '•.6 3 
'•. 1 5.o3 '..90 
4.1 3.97 '..35 
5.0 4.7C 4.5 7 
4./. 3,42 •-.0'- 
5.5 3.77 3.02 
4.5 4.23 '. . 3 - 
4.3 

5.8 6.61 ' . 78 
3.9 
3.5 

3.3 
4.3 4.84 4.30 
5.4 5.69 3.1! 
3.o 3.79 3.6Ü 
4.3 

4.2 
3.C 3.34 '..70 
3.4 
3.5 
u mu 3.08 '. . 6'. 

LOCATION 
HÜf.'^'iU    JAIV.;, 
S.'ARr.o   Pj 
UTAH 

•n.i)'jLN   LAi;i 
I.    NL A   GJMJ: A 
Nl    Nl A   tijI'.L..- 
MACLIAHIL     ! L    r<L(ji 

hl IV   I     f Af.-',)./• I,.;. 

bANi-.-i    SLA 
M J!   i s Ri '. :'jrs 
ÜK'IÜTOK.    Sf 
ANi'RL ANviK     I.'. 
rUNOA    iS 
TSIfsdhAI    H-Cs U«. : 
IL-AM^. 
lof.OA    1^ 

Mt X ICO   rC/AsT 
t    NEVADA 
NEAR   S   OUMAIkA   C. 
L   NEVADA 
LOCAL    SnI    7.Ü 
bANL'A   it A 
oVALhARi;  ktc.:o\ 
KUI-MLC    IS 
N   C'F    ICtLANP 
«.OPILE    IS 
UTAl. 
MOLUCCA   SLA 

Akf i ic  JI-L/;. 

S   PtRu 
iV*   CKEGON 

OOATLMALA 
IGN'.A    IS 
SUiNDA   SISAII 
SOL'JMÜN    I j 
•■ L uK: j   S L A 
M.R:LL  :•, 
S   i-l     CUSTA   MCA 
rlIM,•..    »..'S'i 
* I J ;    I 5  <* •. 'j i JN 
NL A'   'Ui LA%.;   ■■:' ul . 
%'...:•:   ^wAlLM..LA   .'. 
Y! LL'/W:>TO-V.    I'AR». 
<LRMAt>LC    :^ 
V.LX; .o CüA. ; 
L   NEVADA 
L    NEVADA 
F.   NEVADA 
u( I     .)AL 1 ->   J    -'LA    '. 
S    O^t TLANi      ! S   K:.. 
Cl- h    JALI S<.C   ••' X    (. 
N   /> ILAM [•. 

ALASKA 
S   PACIKIC    OCLAN 
E   NEVADA 

MEXICO   COAST 
KLRVAD1.C     \l 

:l'j 

1'« 

^ • 
■•- 

: • 
■• , 

:v 
• .. 

-.0 
: 

3 
U 
24 
!•- 

19 
■> 

3 . 

* - 
- 

in 

43 

12 
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MO DA HR MN SEC LAT LONG DEP  MAG  MCGS MTOT Mb LOCATION REG 
12 29 3 M 28 18.8N 106.2W 33 4.1 2.97 3.25 MEXICO COAST 5 
12 29 '.  2  ^ 39.IN 114.2W 33 E NEVADA 3 
12 29 '♦  6 12 39.IN 114.2W 33 3.4 £ NEVADA 3 

12 20 4 15  a 39.IN 114.7W 33 4.0 1.90 3.70 E NEVADA 3 

12 29 '. 3«. 31 19.IN 105."W 33 3.8 2.69 2.90 MEXICO COAST 5 
12 29 6 22 A8 18.6N 105.8W 33 4.4 3.80 3.66 OFF JALISCO MEX COAST 5 
12 29 6 38 58 39.IN 114.2W 33 3.7 E NEVADA 3 
12 20 7 48 23 77.9N 21.5E 33 4.2 3.68 4.50 BARENTS SEA 40 
12 2" 8 36 59 20.6S 169.et 65 4.8 4.43 4.25 NEW HEbRIUES IS 14 

12 29 11 52 A2 6.IS 148.9E 86 4.5 2.95 3.76 NEW bRITAIN 15 
12 29 12  3 19 6.5S 106.7E 33 4.9 4.70 4.70 W JAVA 24 

12 2i 12 ^2  2 4,IS 151."E 119 4.9 4.41 4,75 NEW BRITAIN 15 

12 2" 15    2U 20.7S 178.4W 534 4,8 4.85 4,52 FIJI IS REGION 12 
12 2" 15 31 27 46.IN 10.4E ITALV 31 

12 29 17 15 39 IB.5S 69. 7W 113 5.5 5.73 5,27 N CHILE a 

12 30 58 13 3.4S 128.eE 82 • 5.0 5.10 4,47 UANDA StA .'3 

12 30 1 15 25 21.6N 144.5E 120 5.2 5.48 5,02 MARIANA IS REGION 18 

12 30 3 12 52 19.9S 177.ew 522 4.2 4.93 4,70 MJl IS RtOlwN 12 

12 30 3 28 53 44.4N 110.3W 33 4.C YtLLOWSTONL PAK»; .>■. 

12 30 3 57  9 54.4N 160.6E 33 4.1 E KAMCHATKA 19 

12 30 6 23 35 29.35 176.8W 34 4.7 4.47 4,00 KERMADEC IS 12 

12 30 6 52 2* 19.2S 69.4W 33 2.30 3.56 CHILI -L'ÜLIVIA « 

12 30 7 30 33 14.45 167,4E 178 3.76 4.18 NEW HEURIDES IS 14 

12 30 8 27 A5 18.8N 105.ew 33 3.9 MEXICO COAST 'J 

12 30 10 20  3 19.85 169.9E 33 3.13 3.50 LOYALTY lu 14 

12 3C 13 29 25 45. 5N 150.6b 40 5.7 6.18 5.41 K.URILL IS : / 

12 30 13 46 <i6 40.15 84. 3K 33 5.0 5.55 4.70 W ü
17 CHILE 9 

12 30 13 <»7  8 38.8N 122.8W 33 4.7 3.64 4.00 MENOCCINU CC CALIF 3 

12 30 15  «i 1«. 9.4N 126.CE 102 5.3 5.56 5.36 NEAP E MINDANAO CGAjI 2: 

12 3C 16 20 &8 18.35 70.1W 150 4.1 2.77 3.85 N CHILE ". 

12 30 20 32 20 42.4N 142.PE 50 4.6 4.65 '..35 HOKilAIDC -APA.\ :-• 

12 30 20 52 12 18.15 172.6W 33 4.4 3.49 3.70 TONGA IS 12 

12 30 22  6  7 6.9N 94.7E 64 5.6 5.07 4.81 NICOc«AR IS 24 

12 3C 23 39 27 2.55 78.4W 33 4.3 3.66 4.03 tCUALUH 3 

12 31 1 31 40 21.55 :76.9W 390 4.1 4.37 4 . 4 C TONGA IS ■ ^ 

12 31 <• 28  <• 45.ON 151.3t 33 4.2 KURILE 15 19 

12 31 10 17 50 19.ON 105.ew 33 3.8 MEXICO COA5T 5 

12 31 10 21 52 19.15 178.IW 609 4.5 5.99 5.37 UJ! 15 :» 

12 31 10 <>5 18 45.2N 151.5E 45 4,5 5.55 5.CG KURILE IS i - 

12 31 12 56 58 63.7N 146.CW 33 3.8 ALASKA ; 

12 31 14 22  7 12.4N 87.9W 77 4.3 NICAs^AObA u 

12 31 15 18  8 38.4N 45.?E 33 4.5 4.57 4.66 NN IRAN irj> 

12 31 17 37 32 56.55 26.OW 30  6 .5  6.3 6.76 5.83 SANDWICH 15 ', * 
12 31 18 58 43 7.15 129.3E 100 4.6 4.12 4.10 ÖANOA St« 24 

12 31 19 16 55 17.4S 174.2W 80 5.4 5.71 5.16 TONGA IS \Z 

12 31 21 41 43 16.6N 99.CW 33 4.3 3.51 3.55 GULRPERO yLx:co ": 
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APPENDIX B 

REVIEW OF PREVIOUS REPORTS 

Contributions this program has made toward improving knowl- 
edge of seismicity and related studies during the past three years are provided 
for quick referral by the following summaries of reports submitted and pub- 
lished. 

A.    SEMIANNUAL TECHNICAL AND FINAL REPORTS 

1.    No.  I,   20 November 1961 

The first semiannual technical report pointed out many large 
gaps in the coverage of earthquakes in the magnitude range four to five. The 
reasons for these gaps were the limited capabilities of some established sta- 

tions and insufficient areal coverage, even if all had been first order.    In 
many regions of the earth, it is doubtful if earthquakes of magnitude five 
were recorded by a sufficient number of stations to permit evaluation, while 
shocks of magnitude four went undetected. 

The report also discussed data collection, data interpretation 
problems and magnitude determination. 

a. Data Collection 

The study required a large number of records from many 
regions of the earth.    Several methods of collection were tried and microfilm- 
ing was found best. 

Original »eismograms were copied at seismograph stations 
with a Recordak portable microfilmer using 16-mm microfilm.    This permitted 
a great amount of data to be amassed in a relatively short time. 

Based on evaluation of several film viewers, Texas Instruments 
chose the Recordak MPC-1 for use with both 16-mm and 35-mm film.    The 
principal advantage of the viewer is image adjustment which allows precise 
enlargement of the record. 

b. Data Interpretation 

Non-uniformity in time marks,  time calibration,  drum rate and 
nstrument calibration was resolved by use of a standardized data collection 
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form and establishment of a portfolio of pertinent facts for each station 
visited.    The analysis form and procedure included entries for the determi- 
nation of magnitude,   P/S ratios and amplitude of ground motic ion. 

c.    Magnitude Determination 

Seismicity calculation depends upon accurate determination of 
earthquake magnitudes; therefore,  considerable effort was made to investi- 
gate and refine determination methods. 

Most events were recorded only by high-gain,  short-period 
instruments.    This limited the choice of magnitude methods to two:   the original 
Richter near-event method and the body-wave method for P.    Most of the 
high-gain,  short-period instruments available were vertical component,  thus 
the original Richter method could be used in only a very limited number of 
situations.    This required that the attenuation curves for P used with the body- 
wave method be extrapolated to distances less than 5 degrees.    An extrapolation 
was made and tested by comparing results with the original Richter method for 
stations where short-period horizontal instruments were available also.    Both 
horizontal and vertical surface wave methods and others were used for tele- 
seisms. 

d.    Determination of Radii of Perceptibility 

When constructing maps of seismicity,  it is desirable to know 
the limits of a station's capability to record an event of given magnitude.    For 
very near shocks recorded on short-period instruments, the original magni- 
tude formula may be extended to the instrument in use and log A determined 
for a given magnitude.    A chart of log AQ versus L is given by Richter (1958), 
and an approximate range of perceptibility may be obtained if a certain ampli- 
tude signal is assumed to be necessary for magnitude determination. 

Radii of station perceptibility can be estimated crudely at best, 
but these estimates show in general the amount of coverage to be expected 
with existing instrumentation. 

2.    No.   II,   1 May 1962 

This report contained discussions of magnitude determination 
perceptibility calculations, seismicity evaluation and a method for obtaining 
relative noise power density spectra from polarity information. 
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a. Magnitude Determination 

Station correction factors for magnitude determination were 
calculated routinely.    The magnitudes obtained from short-period instruments 
for teleseisms were frequently   one unit or more lower than those of the BCIS 
or the USC&GS,  thus requiring some very large station corrections.    These 
corrections, however,  did not seem applicable to shocks at less than shadow- 
zone distances,  which suggested that short-period seismic P-waves were 
attenuated at a higher rate than long-period P-waves for the paths affected by 
the shadow-zone mechanism.    Longer period instruments indicated station 
corrections of less than half a magnitude unit.    These instruments were 
similar to the ones used by Gutenberg and Richter in deriving the attenuation 
curves of P-waves.    Additional study was suggested to determine the spectral 
content of P-waves and the manner in which the various components were 
attenuated as a function of distance. 

b. Evaluation of Discrimination Criteria 

A study of magnitudes showed that a considerable variation  in 
the attenuation of P and S phases may be expected for different paths,  particu- 
larly in the 6- to 20-degree range, and for short-period P-waves at teleseis- 
mic distances.    Evaluation of radiation patterns expressed as P/S ratios or 
Rayleigh wave amplitudes must be assessed with knowledge of path attenuation 
variability which may be as great as the variation caused by source type. 
Thus,  studies were initiated to determine attenuation functions of common 
earthquake phases as an aid to improving discrimination criteria   as well as 
magnitude determination. 

c.    Radii of Perceptibility 

Several calculated radii of perceptibility were verified by studies 
of magnitudes as a function of distance for shocks recorded by particular sta- 
tions.    The problem was shown to be a three-dimensional one where,  in general, 
deeper focus shocks are perceptible over larger areas than are shallow-focus 
ones.    The radii of perceptibility for shocks of magnitude five and larger often 
terminated in the shadow-zone region where the station correction was shown 
to change drastically.    Much additional research would be needed to delineate 
this problem. 

d.    Noise Studies 

A research program to determine practical methods of obtain- 
ing noise spectra from visual records was completed.    A method utilizing only 
the polarity of the recorded trace was found to be a promising one for finding 
relative power density spectra. 
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3.    No.   Ill,   31 October 1962 

a.    Earthquake Recurrence Curves 

Richter (1958) stated that the logarithm of the number of earth- 
quakes of a given magnitude is a straight line function of the magnitude. 
That is:   log N = a - bM.    For most areas of the world the only data available 
to assess the constants in this relation were from earthquakes of magnitudes 
greater than six.    Because large earthquakes do not occur frequently,  many 
years of data had to be analyzed before these constants were obtained and 
little was known concerning the accuracy of the formula when applied to smaller 
magnitude events.    Initial studies under this program showed that the recur- 
rence curve for small earthquakes varied in slope and intercept from region 
to region. 

b.    Noise Spectra 

The theoretical details of a method to obtain relative power 
density spectra of noise from polarity data only were presented.    Assumptions 
were justified and examples given. 

c.    Microseisms 

Maps of ground motion during January, May and September, 
I960, were constructed for the 6-secönd period microseism range.    These 
contoured world maps showed a consistent pattern of high activity over oceans 
and lower activity over continents.    Anomalous areas suggested that further 
research might be profitable.    Th    study indicated that the noise seen on 
seismographs, although fundamentally ground motion due to external causes such 
as weather and surf conditions, is dependent to a great extent en instrument 
response characteristics.    To study the true ground motion,   records from 
similar,   recently calibrated instruments must be used. 

4.    No.   IV,  30 April 1963 

Research efforts in several areas peripheral to the main seis- 
micity theme were presented.    These included fault motion studies, fault- 
plane mapping,  channel phases and the azimuthal variation of Rayleigh waves. 

a.    Fault Motion Studies 

Methods were developed for obtaining fault-plane solutions from 
P and S measurements made at a given instant in time.    These methods did not 
require a great number of stations nor did they always require stations well 
distributed radially and azimuthally about the epicenter as does Byerly's (1955) 
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method.    The equations were derived from those of Nakano (1923) which 
expressed the displacement of P,  SH and SV at large distances from a Type 1 
source (single couple with moment).    Because of uncertainties in the ampli- 
tudes of SV and SH at distances shorter than 40 degrees,  the method as 
developed at this time could be used only with very large teleseisms. 

b.    Fault Mapping 

Fault-motion maps were presented to improve understanding 
of major fault motions in seismic areas.    It was not anticipated that these 
maps would be of immediate aid in detecting nuclear explosions; however, 
the study has long-range application.    That is. after obtaining a better and 
more accurate picture of the fault motions around the world,  it may be much 
easier to identify aytpical events. 

Generally,  there is a close relationship between faulting and 
major tectonic features.    Original fault patterns are easily recognized in 
many areas.    Fault-plane solutions from first motion are limited to shocks 
of magnitude greater than six.    However,  if fault patterns and constancy for 
small shocks in a given area are similar to those of large shocks, first-motion 
polarity, S-polarization and amplitude patterns should be consistent and would 
constitute diagnostic means for separation of atypical events in a given area. 

c. Channel Waves 

An investigation was made of parameters affecting propagation 
of some channel phases.    A few records of the Russian test series of 1961 and 
GNOME were scanned for indications of select phases such as Pa and Sa, 
which were discovered by Caloi (1953).    No conclusive picks could be made. 

This failure is probably due to instrument limitations and lower 
energy release rather than the mechanism involved. 

According to Bath (1962),  continental channel waves are propa- 
gated from blasts as well as earthquakes; hence,  their presence or absence 
from recordings is not indicative of either type of mechanism.    Channel waves 
are not recommended as criteria for discrimination between earthquakes and 
underground nuclear explosions. 

d. Surface Wave Radiation Patterns 

Radiation patterns about earthquake epicenters were obtained by: 

(1)   Plotting residuals of published magnitudes subtracted 
from calculated magnitudes, 
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(2) Plotting maximum trace amplitude,  corrected for 
epicentral distance at all stations recording surface 
waves,  and 

(3) Determining and comparing the same seismic peak 
at various stations. 

All methods showed some promise of yielding information on 
patterns of surface-wave radiation about a source.    However, there are sev- 
eral variables and potential errors such as path dependence and magnifica- 
tion errors which must be considered. 

Considering these factors, the radiation pattern method of 
identification is recommended only as minor supporting criteria.     The world- 
wide standardized stations should improve the capability to evaluate radiation 
patterns because of matched instrumentation and better known instrument 
response curves.    However,  path dependence,  station distribution and human 
error in identification will still present problems. 

Determining amplitude variations with azimuth by Brune's (1961) 
method requires records from similar long-period instruments recently cali- 
brated.    It is necessary to know the approximate phase velocity or the crustal 
thickness between the epicenter and station or between adjacent stations.    Most 
earthquake records do not satisfy the criteria necessary for this method. 

e.    Appendices 

Several very useful appendices were included.    They presented 
the theory of the newly developed fault-plane solution method, a study of the 
large Chilean earthquake sequence of 21 May to 1 June 1960 using these methods, 
a summary of 300 events for which fault-plane solutions were obtained from 
the literature, and travel time curves for several channel waves. 

5.    No.  V,   31 October 1963 

This Semiannual Technical Report was presented in the following 
three volumes: 

a.    Volume I — Review of the Program 

A general discussion of the 1960 and 1963 studies and a review 
of procedures, methods and problems encountered in the previously mentioned 
reports. 
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b. Volume II — Station Assessment 

Capabilities of seismograph stations in existence in I960 are 
discussed in this volume.    An integral factor in accurate epicenter determina- 
tion is a capable network of  stations.    For that reason, the task of assessing 
or evaluating seismograph stations was undertaken.    Based upon this study, 
which included perceptibility,  instrumentation,  noise level and personnel, 
twenty-three stations were selected for best recording capabilities in 1960. 

c. Volume III —Noise Spectra 

Methods for obtaining absolute noise spectra and ground motion 
from relative spectra are described in this volume.   It was concluded that the 
combined accuracy limitations of the average noise power estimates and 
instrument calibrations limit absolute power density estimates for I960 data 
to about an order of magnitude.    Relative power densities not less than about 
two and one-half orders of magnitude below the peak power density of a 
particular spectrogram are accurate. 

6.    No. VI,  Earthquake Studies,   17 June 1964 

This report contained discussions of polarity studies, fault- 
plane studies and attenuation studies. 

a. Polarity Studies 

The polarity method of fault-plane solutions requires the observa- 
tion of polarity at a number of stations.    Data from Sprengnether instruments of 
the Worldwide Standard Seismograph network showed waveforms of P and S 
could be traced across areas of continental dimensions and larger.    Ability 
to follow the waveform has allowed polarity determinations which were highly 
consistent with the general polarity pattern. 

b. Fault-Plane Solutions 

Fault-plane solutions were attempted for several earthquakes 
using the P-polarity method.   Although these events show few P-polarities 
which are inconsistent, little confidence can be placed in any tenUtive solution. 
Since all solutions contain some nodal figures which were arbitrarily drawn, 
the data will allow other configurations.    Use of S-data has permitted the 
exclusion of some possibilities in fault-plane orientation as well as exclusion 
of certain mechanism types. 
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c.    Attenuation Studies 

Attenuation patterns in the vicinity of nodal lines were evaluated. 
In one instance,  the attenuation pattern was not clear; in another it was found 
that the calculated magnitude in the vicinity of the nodal surface was on the 
order of one unit lower than the calculated magnitude far removed from the 
nodal surface. 

Two distinctly different polarity and attenuation patterns were 
found in a suite of Kurile Islands earthquakes; similar polarity patterns,  how- 
ever,   yielded similar attenuation patterns.     Evidence is presented which 
suggests that it may be practical to identify the polarity patterns from attenu- 
ation data recorded at a limited number of stations. 

7.    "Worldwide Collection and Evaluation of Earthquake Data," 15 January 
I960, Final Report   on I960 Seismicity Evaluation 

A quantitative view of seismicity results from this study,  since 
data are presented which allow direct comparison of earthquake activity from 
region to region.    Magnitude data are much more complete than previously 
available from any other source. 

To provide a comprehensive view of seismic activity,  several 
presentation methods are used; among them are seismicity and epicentral 
maps which permit both a region-to-region comparison of activity and a 
comparison of the 1960 activity with the average annual seismicity. 

Emphasis in this study was placed upon earthquakes in the 
magnitude range 5.0 to 6.0 (Richter scale) because capabilities of the seismo- 
graph stations furnishing data were sufficient for recording all shocks of 
magnitude 5.0 or greater.    Many shocks of magnitude 3.0 to 5.0 were also 
recorded and results are given for these events. 

Magnitude calculations, which accounted for a large portion of 
work in this study, are given for as many events as possible. These calcula- 
tions permit energy classification of nearly all earthquakes listed in bulletins 
of the Bureau Central International de Seismologie (BCIS) for I960. Publica- 
tion of these magnitude data allow better assessment of the earth's seismicity 
and also enables seismologists to evaluate, quantitatively, capabilities of the 
seismograph stations which recorded the listed earthquakes. 

B.    SPECIAL REPORTS 
a 

In addition to the Semiannual Reports,  ten special reports have 
been submitted: 
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1. "Seismogram Atlas of Nuclear Explosions, " 6 April 1962, 
Report (Unnumbered) 

This includes seismograms collected from worldwide stations 
for the USSR nuclear test series of October,   1961, and recordings of the 
GNOME shot by eight U.  S. and foreign stations.    The atlas presents a 
sampling of records from 978 to 8044 kilometers epicentral distance. 

For the atmospheric explosions,  surface waves from similar 
sources at the same station seemed to duplicate themselves.    No Love waves 
were observed from atmospheric explosions at teleseismic distances. 

2. "Provisional Appraisal of First-Motion Data," 22 January 1963, 
Special Report No.   1 

The percentages of undefined polarity and the predominance of 
a single polarity on records from one station indicate that first motion may be 
unreliable criteria for identifying seismic events. 

3. "Russian Seismicity Methods and the Seismicity of the USSR and China ," 
20 February 1963, Special Report No.   2 

Russian literature concerning seismicity methods and seismicity 
of the USSR and China was reviewed.    It was shown that much of the Sino- 
Russian border and the whole northwestern quarter of China is relatively seis- 
mic for small events.    These regions or the highly »eismic Kamchatka 
Peninsula would be ideal sites for concealed underground tests.    A controversy 
in the Russian literature concerning whether earthquake recurrence is or is 
not a linear relation was reviewed.    Work under the seismicity project shows 
that each region has its own recurrence characteristics. 

Seismic areas in the USSR probably do not exceed ten percent 
of the country's total area, but about half of continental China is subject to 
earthquake activity.    A map was prepared showing areas of perceptibility for 
mapnitude-four events for most high-gain modern stations near, but outside, 
the USSR and China.    Seismically active zones which are not covered adequately 
by existing instrumentation, particularly those with surficial material which 
would highly attenuate signals from buried explosions, were shown. 

4. "Worldwide Microseismic Activity," 21 February 1963, Special Report 
No.  3 

This is an extension of previously reported work. Microseismic 
noise was plotted for each month. In general, amplitudes were low over conti- 
nents and high over oceans; seasonal variations were found.    Some persistent 
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anomalies such as a Pacific low and an Antarctic high were also found.    These 
noise background maps should be helpful for locating new stations,  developing 
new instruments,  determining the type of instrument best suited for a station 
and studying possibilities of detecting low-yield underground nuclear explo- 
sions. 

5.    "Application of Source Mechanism Studies to Identification of Nuclear 
Explosions," 21 February 1963,  Special Report No. 4 

reported. 
This is an extension of the fault-plane plotting previously 

6. "Evaluation of Records from Normandy Array ALPENS, ",  22 March 
1963, Special Report No.   5 

The capabilities of the ALPENS station were assessed to prove 
or disprove that the network could record low-magnitude events better than 
other stations and particularly to emphasize the capability for recording 
low-magnitude events in the USSR.    Several shocks from various azimuths 
recorded at a number of stations were compared.    Signal-to-noise ratios 
from the ALPENS records appeared better than those at the other stations. 
Theoretical limits of perceptibility for ALPENS for m    =5.0 includes all of 

b 
the USSR except a shadow zone in eastern Siberia.    For shocks oi m    = 4.0, 

theoretical perceptibility is very small with none of the USSR included.    The 
ALPENS network appears to be more capable than most seismograph stations 
in its ability to record teleseismic events. 

7. "An Assessment of the Present Capability to Monitor Seismic Activity 
in the USSR and China." 27 May 1963, Special Report No.  6 

Seismograph stations outside Communist areas in I960 did not 
possess the capability to detect all seismic events of m    =4.0 within the USSR 
and China. 

Good estimations of the annual number of earthquakes compara- 
ble in size to underground nuclear explosions depend upon knowledge of 
foreshock-aftershock sequences and recurrence relationships between shocks. 
For much of the area of interest, the smallest shocks for which data may be 
accumulated have m    = 4. 5.    Underground nuclear blasts in many parts of 

China and the USSR with equivalent seismic magnitudes of m    '4.0 would not 
be detected. 

The report recommended that the capability to record seismic 
events in Asia be improved by: 
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(1) Increasing the number of standard stations, particularly 
in the Middle East, India,  Pakistan,  and Southeast Asia; 

(2) Moving some of the present installations to sites having 
lower microseismic background levels, or apply filtering 
techniques to remove objectionable noise; and 

(3) Constructing highly capable array stations south and west 
of the USSR and China. 

8. "Surface Wave Attenuation," 27 June 1963, Special Report No.   7 

Objectives of the study were to use the data available in the 
program to determine azimuthal and path dependence of surface-wave ampli- 
tudes for possible application to the problem of distinguishing earthquakes 
from explosions. 

Although data from nuclear explosions were meager, the study 
showed that surface waves from blasts,  like those from earthquakes,  do not 
form circular radiation patterns about their points of origin.    Change in 
relative surface-wave amplitude is expected as a function of azimuth from 
earthquakes, but the reason is less clear why very much deviation from the 
circular pattern should be evident for nuclear blasts, as was the case with the 
limited data studied.    The anomalous amplitudes appear to be related to 
surface-wave travel paths and local geology. 

Path dependency of surface wave attenuation was indicated 
from the study.    Since there is no theoretical cause for azimuthal dependence 
inherent in elastic wave rediation from an explosion, any variation noted at 
distance must be primarily a function of the travel path. 

9. "Comparison of Earthquake Magnitude Determination Methods," 
28 July 1963, Special Report No.  8 

Magnitude determination from P-waves recorded by short-period 
instrumentation is shown to require an inordinately high  positive station cor- 
rection for teleseismic distances.    The correction needed for longer period 
instrumentation is less. 

The relationship between m.   and the original Richter magnitude 

M,  or its equivalent,  is explained.    The relationship is not simple and includes 
effects caused by the use of short-period instruments and different rules for 
measuring P amplitudes. 

10.    "Preliminary Report on Earthquake Studies," 20 March 1964,  Special 
Report No.   9 
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Objectives of the study were to determine the feasibility of 
obtaining polarity data from secondary phases and to gain a better insight into 
the control that the focal mechanism exerts on the seismic record.    Specific- 
ally, an attempt was made to determine: 

(1) If polarity of secondary phases can be 
determined from Standard recordings, 

(2) The actual effect of the focal mechanism on 
the attenuation patterns of P and S, and 

(3) The significance of observed radiation 
patterns of secondary phases. 

This report discusses the methods,  procedures and problems 
encountered in earthquake studies. 

C.    PAPERS PUBLISHED 

1. Hofmann, R.  B. and Wylie, R. W. , "Computer Programs for 
Magnitude Determination and Seismic Data Handling," Earthquake 
Notes,  (Seismological Society of America,   1963), V.   34, No.   3—4 

A computer program to calculate magnitudes by most of the 
well known methods is described.    One, two and three dimensional attenua- 
tion curves and seventeen formulas are stored in the program.     Station 
corrections and deviations are automatically computed. 

The feasibility is discussed ot combining this program with 
others developed by Texas Instruments Incorporated under VELA UNIFORM 
contracts to obtain a seismic data handling system compatible with the current 
state of knowledge. 

2. Guidroz, R. R. , "International Cooperation to Improve Seismological 
Research, " Paper presented to the 44th Annual Meeting of the 
AmericanGeophysical Union and Subsequently Published under the 
Title    "Standards for Seismograms," Geotimes, (1963), V. 8, No.  3 

Seismograms from stations all over the world are being collected 
and compared in the course of studies of seismicity and other subjects.   Unfor- 
tunately, these records are not uniformly marked for data such as component 
orientation and identification and they often lack the basic information which 
would permit them to be used effectively.    Recommendations are presented 
that a set of minimum international standard requirements for seismogram 
marking be adopted. 
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3.    "Fisher,  R.   L. ,  "Worldwide Seismicity," Paper Presented to the 60th 
Annual Meeting of the Geological Society of America,(Seattle,  March, 
1964) 

Seismicity in I960 is defined in terms of evergy release and 
annual numbers of earthquakes for the range 5. 0 < M    < 6. 0.    Maps are 

presented that show the worldwide seismicity evaluation and also epicenters 
of shocks (M    2 4.0) that were studied.    Regional distribution of earthquakes 

with respect to magnitude and depth are also shown. 

More than 4100 events with magnitudes of at least M    =3.0 

were studied frc n the data of 61 seismograph stations.    Distribution and 
capabilities of these stations are such that results should be complete for 
shocks greater than or equal to magnitude five. 

The year was highly seismic compared to the average year 
pictured by Gutenberg and Richter (1954).    According to their figures,  mean 
annual numbers for shallow shocks are:   Class a (M    2 7-3/4) — 2.2,  Class 

31 

b (7.0 « M    <7-3/4) — 11.9, and Class c (6.0 < M    < 7.0) — 108.    Also,  an a S 
estimate of 800 per year was given for the range 5.0 -• M    < 6.0.    The cor- 

0 

responding figures for I960 are 4,  14,  199, and 1188. 

4. McGarr Arthur Hofmann, Renner B. and Hair, George D. "A 
Moving-Time-Window Signal-Spector Process," Geophysics (1964), 
V. 24, No.  2, pp.  212—220. 

Spectra of signals of short time duration may be obtained from 
either long or short samples. 

Long samples result in more accurate power-densily spectra, 
but mo»t of the spectrum power will be contributed by noise.    Spectra from 
short samples are significantly altered by truncation effects.    A process is 
described which makes use of the advantages of both methods.    Truncation 
effects are reduced by "hanning" in the frequency domain.    The average 
spectrum of noise immediately preceding the signal is subtracted from all 
spectra.    A moving-window process allows investigation of signal spectra as 
a function of time.    Examples of the same earthquake signal recorded on 
several types of instruments illustrate the broad, total spectra    content of 
P-waves. 
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5.    O'Brien,   D.   P.   and Harley,   T.   W. , "An Amplitude-Ratio Fault- 
Plane Solution Method,   With Application to the   May,   I960 Chilean 
Series, "Paper Presented to the 45th Annual Meeting of the American 
Geophysical Union,   (Washington,   April,   1964) 

A fault-plane solution technique,  which uses ratios of Naka- 
no's theoretical expressions for P,   SV and SH displacements at large dis- 
tances from a Type-I source,   is presented.    SV/SH ratios are used to 
determine fault-motion direction and P-ratio data are used to determine 
fault-plane orientation.    The method requires a relatively small amount 
of data,  so that it may be applied to Type-I earthquakes  withpoorly distributed 
or sparce data,  which   cannot be solved using Byerly's extended distance 
technique.    Three earthquakes of the May,   1960 Chilean aftershock series 
are solved using the amplitude ratio technique.    The solutions indicate that 
the abrupt increase in the slope of the Chilean series strain-release curve, 
which occurs one day after the main shock,  corresponds to a change from 
transcurrent to dip-slip faulting; the subsequent decrease in slope about 2.5 
days after the main shock corresponds to a return to transcurrent faulting. 

6.    Guidroz, R.  R. ,   "A Summary of Primary Findings— Worldwide Col- 
lection and Evaluation of Earthquake Data," Paper Presented to the 
45th Annual Meeting of the American Geophysical Union (Washington, 
April 1964) 

The study of 1960 data from worldwide sdations was grouped 
in three categories:   seismicity, noise and earthquake studies.    The seis- 
micity evaluation included special studies of magnitude determination,   station 
assessments and recurrence curves.    Areal coverage by established stations 
during 1960 was insufficient to record all earthquakes of magnitude four to 
five.    In several regions of the earth it is doubtful that earthquakes of magni- 
tude five were recorded by a sufficient number of stations to permit evaluation 
while shocks of magnitude four probably went undetected.    This study, which 
included investigation of over 4100 events,   indicated that each seismic 
region has its own recurrence characteristics.    The noise studies included 
comparison of digital and visual determination of noise background.    Visual 
noise measurements yield an indication of the average peak amplitudes but 
cannot be directly related to the amplitude or power density spectra of the 
noise record.    Storm-generated microseisms with 2- to 10-second periods 
were more prevalent in winter months and were strongly attenuated at conti- 
nental margins.    This study substantiated findings by other investigators 
that there is considerable variation in attenuation of short-period P-waves 
at teleseismic distances and of P and S phases for different paths,   particu- 
larly in the 6- to 20-degree range. 
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7.    Hofmann,  R.  B. ,   "Magnitude Determination Problems for the World- 
wide Collection and Analysis Program, " Proceedings of the VESIAC 
Conference on Seismic Event Magnitude Determination,  Acoustics 
and Seismics Laboratory,  Institute of Science and Technology, 
University of Michigan, May 1964,  pp.   51-57. 

Until recently, most of the world's seismograph stations were 
not equipped with short-period horizontal instruments.    Thus,  the near-event 
method cannot be used with I960 data from most stations to determine magni- 
tudes at short distances.    The body wave methods remain the only alternative, 
but, at short epicentral distances,  S is difficult to distinguish from surface 
modes and PP is not frequently observed.    The remaining P method has been 
the principal method for determining magnitudes of small events (M < 5) for 
this project. 

8. Hofmann,  R.  B.,  "Limitation of Correction Factor Application to 
Magnitude Formulas," Proceedings of the VESIAC Conference or 
Seismic Event Magnitude Determination, Acoustics and Seismics 
Laboratory,  Institute of Science and Technology, University of 
Michigan (May 1964) pp. 59-61. 

Within the normal errors inherent in a single magnitude 
determination at conventional observatories, a station magnitude correction 
is shown to provide reasonable magnitudes for teleseisms regardless of the 
cause of anomaly.    The reason for station magnitude corrections has usually 
been cited as the effect of local geology or pier mounting at the station, 
although it is general knowledge that calibration errors are also influencing 
factors.    If station corrections of short-period seismographs are assumed 
applicable for events at all distances,  instrument magnifications are suspect. 
A downward revision of as much as one hundred times would eliminate the 
necessity for large correction.    The much smaller correction at short dis- 
tances detracts from this or allied possibilities. 

If,  from a different point of view, the relationship between 
unified magnitudes, m, and the Richter magnitude M is desired, then M 
determined by established stations can be plotted against m determined by 
the station to be calibrated.    The best line through the points will then 
establish the conversion formula. 

9. Fisher,   R.   L. ,  "A Study of Magnitude Determinations From V'orld- 
wide Date, " Proceedings of the VESIAC Conference on Seismic Event 
Magnitude Determination.  Acoustics and Seismics Laboratory.  Institute 
of Science and Technology,  University of Michigan (May 1964). pp. 63-73. 

B-15 



One of the principal objectives of Texas Instruments contract 
for Worldwide Collection and Evaluation of Earthquake Data for  I960 is a 
study of the recent seismicity of the earth,   based upon smaller-magnitude 
shocks.    Magnitude data for most areas are quite incomplete except above 
M = 6.0; consequently,   calculation of magnitudes was a necessity. 

It was found in collecting data from a total of 150 stations that 
the instrumentation varied widely in type and quality.    There were 16 types 
of instruments at stations which had records of sufficient quality for study, 
with generally large variation in instrument constants within each type. 
Most of these instruments were types which record body waves best; as a 
result,  more magnitudes were determined from body waves than from surface 
waves.    Magnitudes,  however, were calculated by as many methods as 
possible, to accumulate such dat? from more stations and for more events 
than any single method would allow. 

10. llofmann,  R.  B.  and Wylie,  R.  W. ,  "Magnitude Calculation for the 
Worldwide Collection and Analysis Program," Proceedings of the 
VESIAC Conference on Seismic Event Magnitude Determination, 
Acoustics and Seismics Laboratory. Institute of Science and Tech- 
nology.  University of Michigan,(May 1964) pp.  75-81. 

Several methods of magnitude determination are in common 
use; each has advantages and limitations.    The methods and conditions under 
which each may be used are presented. 

11. Hofmann. R.  B. and Wylie,  R.  W.. "A Magnitude Calculation and 
Data Handling System. " Earthquake Notes. Seismological Society of 
America. (1964)   V.  35. No.   1-2. pp.   14-27. 

A computer system has calculated magnitudes for earthquakes 
recorded at 100 different stations and for 63,000 station events.    Sixty-six 
different formulas are utilised to calculate magnitudes, depending upon the 
input data available.    Measurements of P, S,  PP.  L, and R,  recorded on up 
to three different types of three-component or single seismometers at a 
station, may be converted to magnitudes.    Hypocenters from different dis- 
tances and depths are utilized. 

The system provides averaged magnitude for each event 
from   many stations with a wide variety of instruments.    Statistics lists, 
including the station correction and its standard deviation for each magnitude 
type at each station, are automatically provided. 

Combination of this system with the Automated Bulletin 
System, which identifies phases from arrival times and hypocenter data, 
could provide advanced seismic data processing and retrieval needed to 
compliment the improved instrumentation now available. 
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